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PROGRAM DESCRIPTION 
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Catalog No. 000011 



IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 



PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 



USE: 



2. 



Basic Utility Package IV 
A. W. England, SDS 
23 November 1962 

All 920 Systems and any 910 with typewriter. 

To provide a simple^ utility system for the SDS 910 and 920 
when a more elaborate system is not required or when 
memory space is liijnited. 



None 



The program occupies 288 words. 

All operations proceed at the rate of the I/O device being 
used. This is 15 character/ sec on the typewriter, 300 
characters/ sec from paper tape in the photoreader and 60 
characters/ sec on paper tape from the punch. 

LOADING THE PROGRAM 



The system tape is in a relocatable format with a relocating 
bootstrap at the beginning. To load this tape, insert it in 
the photoreader and enter the desired starting location in the 
A register. Then follow the normal fill procedure. The 
relocating bootstrap loads into the first 32 words of memory 
and then loads the system program starting at the address 
given in the A register. When the tape is loaded, control is 
transferred to the program and it will address the keyboard 
for operational control. 

OPERATION CONTROL CODES 



All characters read by the system from the keyboard or 
paper tape are handled in the same manner. Digits are 
accumulated until a control code is read and then operated 
upon. There follows a description of the operations caused 
by the various control codes. 

2. 1 Set Location * (asterisk), L (letter L ) 

The character * will be the standard set location symbol for 
the HELP system bu|t the L character is allowed for compati- 
bility with earlier systems. This character causes the 
previously entered five octal digits (14 bits) to be placed in 
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USE: (Cont. ) the location counter. The contents of the accumulate and 

hold words are set to zero and all flags are reset. This 
operation is used to set the location for loading, outputing 
or branching. The location setting is in the X register when 
the program is waiting for an input. It may be inspected by 
moving the compute switch to IDLE, typing a character (CR 
for instance) and looking in X. Move the switch to RUN 
before typing any further characters. 

2. 2 Enter Information . (period), ) (right parenthesis), U (lozenge) 

On reading the enter symbol the program will form the word 
defined by the previously read characters and store it in 
memory in the location specified by the contents of the location 
counter. It then increments the location counter by 1 and 
clears the input accumulating words. A further description of 
the word formation will be found under the sections on indirect 
and relative addressing. The symbol right parentheses, ), or 
lozenge, D , is the standard symbol for enter. Only one of 
these will be present on any given input preparation device and 
the code is the same. 

2. 3 Set Location to Register A, ' (apostrophe), @ (at) 

The address of the temporary storage location for A is loaded, 
into the location counter. This operation is the same as 
set location except that the location set is always the address 
of the A temporary storage word. When this code has been 
entered the operator can load information into the temporary 
A, B, and X locations in that order, by simply inputing words 
in the normal manner followed by the enter symbol. When 
either branch operation is performed to leave the system the 
contents of these three words are loaded into their respective 
registers before the branch is executed. 

2. 4 Step Location $ (dollar sign) 

The $ causes the location counter to be incremented by one 
without storing anything in memory. It also Clears and 
resets like the carriage return. 

2. 5 Start Compute at Location, J (letter J), # (hash mark), 
or = (equal sign) 



The registers are loaded with the contents of the temporary 
A, B and X locations and the program executes a BRU to the 
location specified by the location counter. The # or = is the 
HELP symbol for start compute. 
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USE: (Cont. ) 2. 6 . Enter Subroutine &.t Location, , (comma) 

The contents of the temporary A, B, and X are loaded into 
the respective registers and a BRM is executed to the location 
specified by the contents of the location counter. This 
operation is used for entering subroutines and routines which 
end with a BRR. If control returns with a BRR to the system 
the instruction following the BRM will transfer control back 
to the keyboard input section. 

2. 7 Fill from Reader, F (letter F), : (colon) 

This will cause the photoreader to be started and information 
will be loaded from paper tape. The format is as described 
for typewriter. The : (colon) is the HELP code for fill, the 
letter F is allowed for compatibility with earlier systems. 

2. 7. 1 Verifying Mode, V (letter V) 

This will cause the photoreader to be started and information 
read from paper tape as in the fill mode. However, the 
information from tape is not loaded but is compared with the 
contents of the specified memory locations. If it agrees, 
operation continues as usual. If it does not agree, the input 
stops. The A register contains the word as it was on tape, 
the B register contains the contents of the corresponding 
memory location and X contains the address of the memory 
location. When the halt is cleared the system will continue in 
the verify mode if BP 2 is set. If it is reset, control will be 
returned to the keyboard. 

2. 8 Return to Keyboard, / (slash mark) 

The slash is used to indicate the end of information on paper 
tape and will cause an unconditional return to keyboard control. 
The reader is stopped. 

2. 9 Stop Code, f (group mark) 

The Flexowriter stop code or the character * which have the 
same code, can be used to stop input and return control to the 
keyboard if BP 4 is set. If it is reset this code is ignored. 

2. 10 Indirect Addressing, I (letter I) 

After the tag digit and the two octal digit instruction code has 
been read, an I may be used to set the indirect address bit in 
an instruction word. When this character is read the previous 
9 bits are moved to the left of the word and bit 9 is set to a one 
This word is placed in Hold and the accumulating word set to 
zero. Additional octal digits are stored in the accumulating 
word and when the enter symbol is read they are merged with 
the Hold word and the result stored in memory at the location 
specified. The indirect address bit will also be set if a five 
digit absolute address greater than 40000 octal is read. 
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USE: (Cont. ) 2. 11 Relative Addressing, + (plus) or & (ampersand) 

and - (minus) 



If after the tag digit, the two instruction code digits, and 
possibly the I code are read, a sign symbol is read, the 
previous digits and tags will be moved to the left and placed 
in Hold. The relative address tag, bit 0, will be set to one 
and the relative flag will be set. The accumulating word 
will be set to zero and each successive digit will be stored 
in this word until the enter symbol is encountered. The 
accumulated number is then added to the contents of the 
location counter if the sign was positive, + or &, or subtracted 
from the contents of the location counter if the sign was 
negative. This resultant address is merged with the contents 
of the Hold word and stored in memory at the address 
specified by the location counter. When giving a relative 
address it is not necessary to use leading zeros. The 
signed address field causes the resultant instruction word 
to be made negative regardless of whether or not the tag 
digit was 4 or greater. However, a tag digit of 4 or 
greater will not cause relative addressing on input but can 
be used to indicate that a word should be relativized on output. 

2. 12 Clear and Reset, Carriage Return, CR 

The carriage return causes the accumulating and holding 
registers to be set to zero and all flags to be reset. The 
location counter is not affeced. 

2. 13 Ignored Codes TB, SP, PL, BS 

The codes for tabulate, space, backspace, and code delete 
are unconditionally ignored whenever read. 

2. 14 Output Operations 



2. 14. 1 Output on the typewriter or punch is allowed in this utility 
system. In the HELP system output will be a separate 
module from the input routine. The output of this routine is 
in the same general format as that of the HELP system. 
Output is started by setting the location of the first word to 
be output using the set location operation. If output is to be 
stopped automatically, the ending address is then entered 
followed by a T for typewriter output or P for punch. The 
routine will then output from the first address through the 
ending address or until BP 1 is set. If no ending address is 
given, zero will be used and output will normally be 
terminated on BP 1 set. 
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USE: (Cont. ) 2. 14. 2 The format is the same for either typewriter or punch and 

it can be set for either octal mode or instruction mode. 
The output begins with a carriage return followed by the 
five digit starting address and an #. Each word is output 
preceded by a tab and followed by a H or ) and a carriage 
return. Whenever a location ending with an octal zero is 
encountered it is output before the tab. When output is 
terminated, a / will be output after the last carriage return. 

2„ 14. 2. 1 BP 2 reset indicates octal mode. In this mode each word 
is output as eight octal digits. 

2. 14. 2. 2 BP 2 set indicates instruction mode. In this mode each 

word is output in the following manner: 

T CDLfcAAAAA 

Where T indicates the three tag bits, relative, index and 
program operator, as one octal digit. This is followed by 
a space and then two octal digits for the instruction code, 
CD. If the addressing is indirect an I will be output after 
CD or a space if addressing is direct. If the address is 
relative, tag digit equal to 4 or greater, and BP 4 is set, 
the contents of the location counter are subtracted from the 
address portion of the instruction and the result is output 
as a sign and five digits of absolute value. If the addressing 
is non relative, tag digit less than 4, or if BP 4 is reset the 
sign position will be spaced over and the address output as 
five octal digits. 

3. EXAMPLES 



3. 1 To load the octal number, 01234567 in location 347: 

00347*01234567. CR 

3. 2 To load an instruction to add a word whose address is in a 

word 4 previous to the instruction itself which is at 7046: 

Q7046*55I-4)CR 

In memory this would appear as 45547042. If an instruction 
mode typeout were called for it would appear as: 

07046* 4 55I-00004)CR 

when BP 4 is set and as: 

07046* 4 551 07042)CR 
when BP 4 is reset. 
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USE: (Cont. ) 3. 3 To initiate the punchout of words 542 through 556: 

00542*00556P 

4. RECOVERY OF PROGRAM CONTROL 

If control is taken from the system and the operator wishes 
to return to the system using console operation there are 
two methods: 

4. 1 If location 0001 has not been destroyed by some other 

program operation then control can always be recovered by 
the following procedure: 

a. Move COMPUTE switch to IDLE. 

b. Press START button. 

c. STEP COMPUTE switch. 

d. Move COMPUTE switch to RUN. 

4. 2 If location 0001 has been destroyed control can be recovered 

by inserting in the C register and executing a BRU to the 
address originally entered into A when the system was loaded. 
After this location 0001 will be restored and control will go 
to the system which will then address the keyboard. 

5. SUMMARY OF OPERATIONS 

OPERATION CODE 

Set location * L 

Enter word and advance location counter H ) . 

Set location to register A ' @ 

Step location $ 

Start compute at location J # = 

Enter subroutine at location , 

Fill from photoreader F : 

Verify from photoreader V 

Stop fill or verify and return to keyboard / 

" " " " " " " " BP 4 SET $ (SC) 



First Digit 


1 


First Digit 


2 


First Digit 


3 


First Digit 


4 


First Digit 


5 


First Digit 


6 


First Digit 


7 




I 




+ & 
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USE: (Cont. ) OPERATION CODE 

Set tag field for program operator 

Set tag field for index 

Set tag field for program operator and 
index 

Set tag field for relative addressing 

Set tag field for program operator 
and relative addressing 

Set tag field for index and relative 
addressing 

Set tag field for program operator, 
index, and relative addressing 

Set indirect address tag 

Set relative forward 

Set relative backward 

Start typeout octal format BP 2 RESET T 

Start Typeout absolute instruction format, 

BP 2 SET, BP 4 RESET T 

Start Typeout relative instruction format, 

BP 2 SET, BP 4 SET T 

Start punch octal format, BP 2 RESET P 

Start punch absolute instruction format, 

BP 2 SET, BP 4 RESET P 

Start punch relative instruction format, 

BP 2 SET, BP 4 SET P 

Clear and reset CR 

Ignore TB 

Ignore SP 

Ignore BS 

Ignore DL 
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METHOD: Each digit or character is read into memory. A table search 

is then performed to determine if this code is a special or 
control code. If it is, then a transfer of control is made to 
the beginning of the approrpriate control routine. If it is not 
found in the table it is assumed to be an octal digit and the 
least significant three bits are shifted into the right end of an 
accumulating word. Whenever a control code is encountered 
which uses previous data it picks this up from the accumulated 
word. 

In the process of inputing an instruction the tag and instruction 
code are accumulated as three octal digits and then if an I is 
input it causes the contents of the accumulated word to be 
transferred to the hold word and shifted to the left end of the 
word. Bit 9 of this hold word is then set to a one and a hold 
flag is set. A plus or minus sign will cause a similar opera- 
tion. If the hold flag is reset when the sign is encountered the 
accumulated word is shifted and transferred to hold and a 
relative flag as well as the hold flag, is set. If the hold flag 
was set when the sign was encountered only the relative flag 
is set. In either case bit of the hold word is then set to one. 

Additional digits are now accumulated until the enter symbol 
is encountered. If the hold flag were reset the contents of 
the accumulated word would be stored at the address specified 
by the location counter. However, if the hold flag is set and 
the relative flag reset the lower 14 bits of the accumulated 
word are merged with the contents of hold and then stored. 
When the hold is set and the relative flag is set the contents of 
the accumulated word are added or subtracted, depending on 
the sign that set the relative flag, to the location counter and 
the result merged with the contents of hold. After this the 
word is stored, all flags are reset, hold and accumulate are 
cleared, and the location counter is incremented by one. 

In the case of the output operations the starting address is in 
the location counter and the ending address in the accumulated 
word. Since the set location operation clears the accumulated 
word the ending address will be zero if no other address is 
input. The output proceeds to increment the location counter 
after each word is output and compares it to the accumulated 
word. When they agree it terminates output and returns 
control to the input section. 
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SCIENTIFIC DATA SYSTEMS 
SDS 900 SERIES PROGRAM LISTING 



PROBLEMS 



PROGRAMMER: 



BASIC UTILITY PACKAGE BE 



A. W. ENGLAND, SDS 



Catalog No. 0000] 1 
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DATE 1 1-2V62 



LOCATION 


INSTRUCTION 


REMARKS 


02130 


EOM 


00000 


START CLW 


02131 


EOM 


20004 


DIR 


02132 


CLR 


30003 




02133 


4 STA 


02326 


CLEAR ACCUM 


0213^ 


4 STA 


02327 


CLEAR HOLD 


02135 


4 STA 


02550 


RESET FLAG 1 


02136 


4 LDA 


02560 


Ri; SET SW1 FOR KEYBOARD EOM 


02137 


4 STA 


02152 


* 


021 40 


4 LDA 


02563 


R4; SET SW2 FOR KEYBOARD WIM 


02l4l 


4 STA 


02154 


* 


02 1 42 


4 LDA 


02165 


R9l SET SW3 TO NOP 


02 1 H3 


4 STA 


02156 


* 


021 44 


4 LDA 


02266 


SET UP RESTART 


021 45 


STA 


00001 


* 


021 46 


4 LDA 


02323 


R10I RESET SW5 FOR LOAD 


021 47 


4 STA 


02224 


* 


02150 


SKS 


21000 


READY SKBRW; WAIT FOR READY 


02151 


4 BRU 


02150 


* 


02152 


EOM 


01001 


SW1 ADDRESS INPUT DEVICE 


02153 


4 LDX 


02325 


LOC; FOR DISPLAY 



SDS-E-177 
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PROBLEM: 



PROGRAMMER: 



BASIC UTILITY PACKAGE Ig 



A. W. ENGLAND, SDS 
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LOCATION 


INSTRUCTION 


REMARKS 


02154 


4 WIM 


02554 


SW2 


T1; INPUT 


02155 


4 LDB 


02554 




Tl 


02156 


NOP 


00000 


SW3 


NOT USED 


02157 


RCY 


20011 




SET UP TO SCAN LIST 


02160 


4 LDB 


02530 




* 


02l6l 


4 LDX 


02537 




* 


02162 


6 SKM 


02527 




SCAN CONTROL LIST 


02163 


4 BRX 


02162 




* 


02) 6k 


6 BRUI 


02527 




GO TO CONTROL SECTION 


02165 


NOP 


00000 


R9 




02166 


LDA 


00025 


IDA 


SC3; INDIRECT ADDRESS 


02167 


4 BRU 


02205 




SIGN +3 


02170 


LSH 


00006 


DIGIT 


SHIFT OCTAL DIGIT INTO ACCUM 


02171 


4 LDB 


02326 




ACCUM; * 


02172 


LCY 


20003 




* 


02173 


4 STB 


02326 




ACCUM; * 


02174 


4 BRU 


02 1.52 




SW1 + 1 


02175 


4 LDA 


02326 


LOCSET 


ACCUM; LOCATION SET 


02176 


ETR 


00027 




SAVE ADDRESS PART 


02177 


4 STA 


02325 




LOC 
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LOCATION 


INSTRUCTION 


REMARKS 


02200 


CLR 30003 




02201 


4 BRU 02173 


DIGIT+3 


02202 


4 SKA 02550 


SIGN FLAGi; HAS 1 CODE BEEN READ? 


02203 


4 BRU 02321 


FMP; YES 


02204 


ABC 20005 


; NO, CLB 


02205 


4 STB 02550 


FLAG 


02206 


4 LDB 02326 


ACCUM; MOVE [ACCUM] TO HOLD 


02207 


LCY 20017 


151 * 


02210 


4 STB 02327 


HOLD; * 


0221 1 


4 BRU 02200 


LOCSET+3 


02212 


4 LDA 02531 


ENTER C2 


02213 


4 SKA 02550 


FLAGI; 1 CODE ONLY? 


022 1 4 


4 BRU 02236 


FORM; YES 


02215 


LSH 00001 


} NO 


02216 


4 SKA 02550 


FLAGI; + CODE? 


02217 


4 BRU 02234 


ADD; YES 


02220 


LSH 00001 


; NO 


02221 


4 SKA 02550 


FLAGI; - CODE? 


02222 


4 BRU 02232 


SUB; YES 


02223 


4 LDA 02326 


accum; NO 
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LOCATION 


INSTRUCTION 


REMARKS 


02224 


4 STAI 


02325 


SW5 


LOC; LOAD/VERIFY SWITCH 


02225 


4 MIN 


02325 




LOC 


02226 


CLR 


30003 


RESET 




02227 


4 STA 


02550 




FLAG1 


02230 


4 STA 


02327 




HOLD 


02231 


4 BRU 


02201 




LOCSET+4 


02232 


4 SUB 


02326 


SUB 


accum; -LOC 


02233 


LSH 


00001 




MUL BY 2; -2L0C 


02234 


4 ADD 


02325 


ADD 


LOC; +LOC 


02235 


MRG 


00025 




SC3; SET RELOCATABLE TAG 


02236 


4 ADD 


02326 


FORM 


ACCUM 


02237 


4 MRG 


02535 




C6; SAVE ADDRESS AND TAG 


02240 


4 EOR 


02535 




c6; ■* 


02241 


4 MRG 


02327 




HOLD 


02242 


4 BRU 


02224 




SW5 


02243 


EOM 


00000 


FILL 


CLW; FILL FROM TAPE OPERATION 


02244 


4 LDX 


02323 




R10; FOR LOAD 


02245 


4 LDB 


0256 1 




R2; FOR READER WIM 


02246 


4 LDA 


02522 




R12; FOR READER EOM 


02247 


4 STX 


02224 




SW5; 

- - - . ■-, ,.. 
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LOCATION 


INSTRUCTION 


REMARKS 


02250 


4 STA 


02152 




SW1 




02251 


4 STB 


02154 




SW2 




02252 


4 BRU 


02150 




READY 




02253 


EOM 


00000 


VERSET 


CLW; VERIFY FROM TAPE 


OPERATION 


02254 


4 LDX 


02324 




Rll; FOR VERIFY 




02255 


4 BRU 


02245 


~N 


FILL +2 




02256 


4 BRU 


02150 








02257 


EOM 


00000 








02260 


4 LDA 


02522 








02261 


SKS 


20400 




) UNUSED 




02262 


4 LDA 


02564 








02263 


4 LDB 


02561 








02264 


4 BRU 


02250 


> 






02265 


SKS 


20040 


STOP 


bp4 




02266 


4 BRU 


02130 




START; BP4 SET STOP 


INPUT 


02267 


4 BRU 


02 1 52 




SW1; CONTINUE INPUT 




02270 


4 LDA 


02275 


AT 


ADDRA; SET LOCATION 


TO A 


02271 


4 BRU 


02176 




LOCSET+1 




02272 


LSH 


00006 


SUBR 


MAKE B NEGATIVE 




02273 


EOM 


00000 


JUMP 


CLW 
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LOCATION 


INSTRUCTION 


REMARKS 


02274 


4 STB 02555 


T2 


02275 


4 LDA 02551 


ADDRA A 


02276 


4 LDB 02552 


A+1 


022,7 


4 LDX 02553 


A+2 


02300 


4 SKN 02555 


T2 


02301 


4 BRUI 02325 


LOC; START COMPUTE 


02302 


4 BRMI 02325 


LOC; START SUBROUTINE 


02303 


4 BRU 02130 


START; SUBROUTINE RETURN 


02304 


LDB 00026 


VERIFY SC4; ALL IS 


02305 


4 SKMI 02325 


LOC; 


02306 


4 BRU 02310 


+2; NON COMPARE 


02307 


4 BRU 02225 


SW5+1; COMPARE 


02310 


EOM 00000 


CLW 


02311 


4 LDB I 02325 


LOC; BRING WORD FROM MEMORY 


02312 


4 LDX 02325 


LOC 


02313 


HLT 02000 


K1 VERIFY HLT 


02314 


SKS 20200 


BP2 


02315 


4 BRU 02317 


+2; SET, CONTINUE TO VERIFY 


02316 


4 BRU 02130 


START; RESET, RETURN TO KEYBOARD 


02317 


4 MIN 02325 


LOC 
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LOCATION 




INSTRUCTION 


REMARKS 


02320 


*4 


BRU 


02 1 50 




READY 


02321 


H 


STA 


02550 


FPM 


FLAG1 


02322 ' 


k 


BRU 


02200 




SETLOC+3 


02323 


*4 


STA I 


02325 


R10 


LOC 


0232*4 


k 


BRU 


02304 


R1 1 


VERIFY 


02325 





HLT 


00100 


LOC 




02326 





HLT 


00000 


ACCUM 




02327 





HLT 


00000 


HOLD 




02330 


k 


LDA 


02567 


TYPE 


R8; START OF TYPE ROUTINE 


02331 





EOM 


030*41 




TYPE 


02332 


k 


BRU 


02335 




PUNCH+2 


02333 


*4 


LDA 


02566 


PUNCH 


R7; START OF PUNCH ROUTINE 


0233*4 





EOM 


010*4*4 




PUNCH 


02335 


*4 


STA 


02*406 




SW*4; SET UP OUTPUT INSTRUCTION 


02336 


k 


LDB 


025^0 




CRCHAR 


02337 


k 


BRM 


02*40*4 




SVtk-2; OUTPUT CR 


02 3 40 


k 


LDB 


02325 




LOC; SET UP FOR OUTPUT OF LOCATION 


023*41 


k 


LDA 


02536 




FIVE; * 


023*42 





LSH 


00011 




9. * 


023U3 


k 


BRM 


02*410 




OUT; TO OUTPUT LOCATION 
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LOCATION 


INSTRUCTION 


REMARKS 


02344 


4 LDB 


02^72 


*CHAR; OUTPUT SETLOC CHARACTER 


023^5 


4 BRM 


02404 


SW4-2; * 


023^6 


4 LDB 


02542 


NEXTWD TBCHAR; OUTPUT TAB CHARACTER 


023^7 


4 BRM 


02404 


SW4-2; * 


02350 


4 LDB 


02466 


EIGHT; FOR OCTAL FORMAT 


02351 


SKS 


20200 


BP2; TEST FOR FORMAT DESIRED 


02352 


4 LDB 


02467 


INST; FORM INSTRUCTION FORMAT 


02353 


RCY 


20027 


23; PUT MASK IN A 


02354 


4 LDBI 


02325 


LOC; BRING WORD AT LOCATION TO B 


02355 


4 BRM 


024 10 


OUT 


02356 


4 LDB 


02543 


HCHAR; OUTPUT TERMINATION CHARACTER 


02357 


4 BRM 


02404 


SW4-2; * 


02360 


4 LDB 


02540 


CRCHAR; OUTPUT CR 


02361 


4 BRM 


02404 


SW4-2; * 


02362 


LDB 


00027 


SC5 


02363 


4 LDA 


02325 


LOC 


02364 


4 SKM 


02326 


ACCUM; CHECK FOR END 


02365 


SKS 


20400 


BP1 ; NOT END 


02366 


4 BRU 


02376 


DONE; END OR BP1 SET 


02367 


ADD 


00024 


SC2; INCREMENTS LOC 



SDS-E-177 
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SCIENTIFIC DATA SYSTEMS 



SCIENTIFIC DATA SYSTEMS 
SDS 900 SERIES PROGRAM LISTING 



PROBLEM: 



PROGRAMMER: 



BASIC UTILITY PACKAGE EL 



A. W. ENGLAND, SDS 



Catalog No. 000011 
PAGE 9 of 1^ 



DATE 11-21-62 



LOCATION 


INSTRUCTION 




REMARKS 




02370. 


*4 STA 


02325 




LOC 




02371 


*4 SKA 


02532 




C3; IS LOC AN EVEN EIGHTH 




02372 


*4 BRU 


023*46 




NEXTWD; NO 




02373 


*4 LDB 


02536 




FIVE; YES 




02374 


RCY 


20017 




15; SET UP TO OUTPUT LOC 




02375 


*4 BRU 


023^3 




p+8 




02376 


4 LDB 


025*41 


DONE 


/CHAR 




02377 


4 BRM 


02*404 




SW*4-2 




02*400 


EOM 


1*4000 




TOPW; TERMINATE OUTPUT 




02*401 


SKS 


21000 




BRW; BUFFER READY 




02*402 


4 BRU 


02*401 




- 1 ; NO 




02*403 


*4 BRU 


02200 




SETLOC+3; YES 




02*40*4 


4 HLT 


02377 


SW4-2 






02*405 


*4 STB 


02554 




TI5 STORE OUTPUT CHARACTER 




02*406 


*4 MIW 


0255*4 


sw4 


T1; OUTPUT THE CHARACTER 




02*407 


*4 BRR 


0240*4 




-3 




02*410 


*4 HLT 


023.55 


OUT 


; OUTPUT WORD SUBROUTINE 




024 11 


*4 STB 


02555 




T2; SAVE WORD 




02*412 


*4 STA 


02556 




T3; SAVE KEY 




02*413 


4 LDA 


0255)6 


CONT 


T3 
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SCIENTIFIC DATA SYSTEMS 
SDS 900 SERIES PROGRAM LISTING 



PROBLEM: 



PROGRAMMER: 



iASIC UTILITY PACKAGE m 



A . W, ENGLAND, 5D; 



Catalog No. 00001 1 

PAGE 10 of i_5_ 

DATE n-21-62 ■ 



LOCATION 




INSTRUCTION 


REMARKS 


02UlU 




SKA 00026 


SC ] 4; IS KEY ZERC 


02H15 


u 


BRU 02 U 1 7 


+2; NO 


02Ul6 


4 


BRR 02*410 


OUT; YES, FINISHED 


02417 


r.< 


ABC 20005 




02U20 


.-/ 


LSH 00002 


; SHI FT KEY DIGIT 


02^21 


k 


STB 02556 


T3; SAVE KEY 


02*122 


k 


SKA 02533 


Ck; IS DIGIT 2 OR 3 


02 1 +23 


H 


BRU 02^3 1 


DGTOUT; YES 


02*424 





SKA 0002 4 


SC2; NO, IS DIGIT 1 


02H25 


4 


BRU 02^41 


l/R; YES 


02U26 


k 


LDB 025U7 


SPACE SFCHAR; NO, OUTPUT SPACE 


02H27 


k 


SRM 02*40*4 


SW*l-2 


02^30 


k 


BRU 02U13 


CONT 


02U31 


4 


STA 02557 


DGTOUT ik; KEY DIGIT TO X 


02U32 


M 


LDX 02557 


jk; * 


02U33 


4 


LDA 02555 


T2; WORD TO A 


02H34 





ABC 20005 




02U35 


2 


LSH 00000 


0; SHIFT 2 OR 3 


02^36 


k 


stb 02555 


T2; SAVE WORD 


02^37 





RSH 00006 


6; MAKE OCTAL CODE 
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SCIENTIFIC DATA SYSTEMS 
SDS 900 SERIES PROGRAM LISTING 



PROBLEM: 



PROGRAMMER: 



BASIC UTI L ITY PAC KA G E UL 



A. W. ENGLAND,, SDS 



Catalog No. 00001 ] 

PAGE 1 \ of ]J2_ 

DATE 11-2V62 



LOCATION 


INSTRUCTION 


REMARKS 




02440 


4 BRU 


02427 


SPACE+1; OUTPUT THE DIGIT 




0244 1 


4 LDB 


02544 


l/R ICHAR 




02442 


4 SKN 


02555 


T2; IS WORD INDIRECT 




02^3 


4 LDB 


02547 


SPCHAR; NO 




02444 


4 BRM 


02404 


SV/4-2; OUTPUT SPACE OR 1 




02UU5 


4 LDA 


02555 


12; SHIFT OFF INDIRECT BIT 




2446 


LSH 


00001 


1; * 




0Zkk-J 


4 STA 


02555 


12; * 




02^50 


SKS 


20040 


BP4; RELATIVE ADDRESS FORMAT 




02H51 


4 SKNI 


02325 


LOC; YES, IS WORD RELATIVE? 




02U52 
02^53 


4 BRU 
RSH 


02426 
00012 


SPACE; NON RELATIVE, NO RELATIVE 

TAG 
10; YES 


1 


02^5^4- 


4 SUB 


02325 


LOC 




02*455 


LSH 


00012 


10; 




02^56 


4 LDB 


02545 


+CHAR 




02U57 


4 STA 


02555 


T2; SAVE RELATIVE INCREMENT 




02460 


4 SKN 


02555 


T2; IS INCREMENT NEGATIVE? 




02461 


4 BRU 


02427 


SPACE+1; NO 




02462 


EOR 


00026 


SC4; YES, COMPLIMENT INCREMENT 




02463 


4 ADD 


02313 


Kl; * 





SDS-E-177 
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SCIENTIFIC DATA SYSTEMS 
SDS 900 SERIES PROGRAM LISTING 



PROBLEM: 



PROGRAMMER: 



BASIC UTILITY PACKAGE IX 



A. W, ENGLAND, SDS 



Catalog No. 0000 ] ] 

PAGE 12 of ]J2_ 

DATE 1 1-2V62 



LOCATION 


INSTRUCTION 


REMARKS 


02 46 4 


4 LDB 02546 




-CHAR 




02465 


4 BRU 02^57 




-6 




02466 


37777600 


EIGHT 






02467 


31733770 


INST 






02^70 


^33022 12 


PERIOD 


ENTER; LIST OF CONTROL 


CHARACTERS 


02U71 


^3^022 12 


n 


ENTER; 




02U72 


54302175 


L 


SETLOC; ALSO *CHAR 




02^73 


^5^02 I75 


■* 


SETLOC 




02474 


4 1402270 


@ 


AT 




02^75 


41302273 


# 


JUMP 




02476 


44102273 


J 


JUMP 


, 


02^77 


45302225 


$ 


SW5+I 




02500 


47302272 


COMMA 


SUBR 




02501 


42602243 


F 


FILL 




02502 


47102257 


• 
• 


FILL 




02503 


46302330 


T 


TYPE 




02504 


44702333 


P 


PUNCH 




02505 


43702265 


SC 


STOP 




02506 


46102130 


/ 


START 




02507 


42002202 


+ 


SIGN 
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SCIENTIFIC DATA SYSTEMS 



SCIENTIFIC DATA SYSTEMS 
SDS 900 SERIES PROGRAM LISTING 



PROBLEM: 



PROGRAMMER: 



BASIC UTILITY PACKAGE IV. 



A. W. ENGLAND, SDS 



Catalog No. 0000} ) 
PAGE T3. of LI 



DATE 1 1-2V62 



LOCATION 


INSTRUCTION 


REMARKS 


02510 


44002202 




SIGN 


0251 1 


43102166 


1 


IDA 


02512 


^5202226 


CR 


RESET 


02513 


46402153 


U 


SW1 + 1 ; UNUSED 


0251 4 
02515 


40202 1 70 

46502253 


2 
V 


DIGIT; TO AVOID CONFUSING 2 WITH 

R12 
VERSET 


02516 


40002 1 70 





DIGIT; FOR EXPANSION 


02517 


40002 1 70 





DIGIT; * 


02520 


40002 1 70 





DIGIT; * 


02521 


40002 1 70 





DIGIT; * 


02522 


00201004 


R12 


EOM RPTW, 1,1 


02523 


43202153 


BS 


SW1+1; IGNORE 


0252^ 


47202153 


TB 


SW1+1; * 


02525 


41202153 


SP 


SW1+1; * 


02526 


47702153 


DL 


SW1+1; * 


02527 


40002 1 70 


LSTEND 


DIGIT 


02530 


07700000 . 


CI 




02531 


01000000 


C2 




02532 


00000007 


C3 




02533 


00000002 


c4 
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SCIENTIFIC DATA SYSTEMS 
SDS 900 SERIES PROGRAM LISTING 



PROBLEM: 



PROGRAMMER: 



BASIC UTILITY PACKAGE JM 



A. W. ENGLAND, SDS 



Catalog No. 00001 1 
PA GE ^ of 1^ 
DATE 11-2^-62 . 



LOCATION 


INSTRUCTION 


REMARKS 


02534 


00000077 


C5 




02535 


377^0000 


c6 




02536 


000777^0 


FIVE 




02537 


077777^1 




NEGATIVE NUMBER OF ITEMS IN LIST 


025^40 


52000000 


CRCHAR 




025^41 


6 1 000000 


/CHAR 




025^2 


72000000 


TBCHAR 




025^3 


34000000 


nCHAR 




025UU 


3 1 000000 


I CHAR 




025^5 


20000000 


+CHAR 




025U6 


H0000000 


-CHAR 




025^7 


1 2000000 


SPCHAR 




02550 


00000000 


FLAG1 




02551 


41241000 


A 




02552 


H15022U3 


B 




02553 


123^5670 


X 




02554 


33010013 


Tl 




02555 


07700000 


T2 




02556 


00000V/00 


T3 




02557 


00000003 


T4 
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SCIENTIFIC DATA SYSTEMS 



PROBLEM: 



PROGRAMMER; 



SCIENTIFIC DATA SYSTEMS 
SDS 900 SERIES PROGRAM LISTING 

BASIC UTILI TY PACKAGE J3Z 



A. w. t'NGLANP. SP5 



Catalog No. 00001 1 

PAGE 15 of ]jj_ 

DATE H-2^#62 



LOCATION 



INSTRUCTION 



REMARKS 



02560 

02561 

02562 

02563 

02564 

02565 

02566 

02567 



00201001 
H32025514 
00201041 
43202554 
00200006 
44302000 

41202554 
41202554 



R1 
R2 
R3 

r4 

r6 
R7 
r8 



EOM RKBW, 1 , 1 

WIM T1 

EOM TYPW, 1 , 1 

WIM T1 

UNUSED 

UNUSED 

MIW T1 

MIW T1 
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Flow Diagram 



BASIC UTILITY PACKAGE IV 



Catalog No. 000011 



Page 1 of 13 




DIR 



i 



O — -^^CCUM 

O * WOLD 

RLFL>\& 1] 



i 



SET SA/I & SW2 



I 



R [SW3] 



I 



<5ETUP LOC OOOi 



R HSW5] 



r-C 




BUFFER \VES /T\ 

READY ? J *1 » J 



v — '2 



Mo 



Flow Diagram 



Catalog No. 000011 



BASIC UTILITY PACKAGE IV 



Page 2 of 13 




START 

DEVICE 



SW I 



INPUT 

CHAR 



SCAVi 
COWTROL UST 




SV^ 2 



mmmmmmmmmmmmm 



Flow Diagram 

BASIC UTILITY PACKAGE IV 
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Page 3 of 13 




ACCUMULATE 
3 BITS 




X ) LOCSET 




(ACCUM^-LOC 




O >-ACCUM 




Flow Diagram 



BASIC UTILITY PACKAGE IV 
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i 



*LA£ 1 



SET S\6M FLAG 




i 



SET FLAG 1 & 51&V4 FL&6 



I 



ACCUM l5 _ 25 -^HOLD _ s 






P\CK UP COSiST 

FOR \U DIRECT 

A*DC>RE65 




HMMWMM* 



Flow Diagram 

BASIC UTILITY PACKAGE IV 



Catalog No. 000011 
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ENTER. 



ves 



(flAS 1; tMWRECX QWLY ?V^ — **(j) 4 

XT3o 



Yes 



( .LAS 1 SET*? ) 

( FLAG 1 SET V^ Hj)^ 




0-« LTswiT) 




STORE WORD AT LOC 



I 



(LOC) + I -LOC 



I 



R [FLA.S 1] 



I 



O -MOLD 

O—- A.CCUM 




Flow Diagram 



BASIC UTILITY PACKAGE IV 
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i 



(LOG; x (A/:cum 



A. ,--v /•> I \ t I 




(ACCUM) 10 . 25 - 





Cloc) - C^ccum) 

- A£CUW\ 




'(UOLts): l(UOC) 



I* 



STOP READ 



I 



(loc^ »-y 

I (LOC i *- E> 

UOLD «-A 




R 




-©, 



/" BP2 V^*»(LOC)+l-o-LOC — ^TTj 



Flow Diagram 



BASIC UTILITY PACKAGE IV 



Catalog No. 0000 11 
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SET 

T2 - 




A,C>t>R OF 
A -A 







A *A 

A.+-I — »-B 
A +2— *X 



I 




SET 

T2 + 



0^2^(1 



BRU I LOC 







BRM I LOC 




) 



■■■■•■■■■■■•i 



Flow Diagram 



BASIC UTILITY PACKAGE IV 
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START TVPH 



i 



OUTPUT CR 




5TAWT POUCV4 



RE L AT We \MST 

fORMAT 



OUTPUT 

START \M£r LOC 




OUTPUT TA^ 



3^ 

HE. 



R 



«d€T UP 
ABSOLUTE l*4<pT 

rORMAT 




-*■- 



S6T UP 
OCTAL FORMAT 



Flow Diagram 



BASIC UTILITY PACKAGE IV 
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OUTPUT 
WORD 



1 



OUTPUT 

IX" 



OUT OUT 

CR 



I 



LOC: A.C.CUM 







(LOC) -VI -LOC 



1 



/0 



<D 8 



OUTPUT 
(LOC) 




8 



Flow Diagram 

BASIC UTILITY PACKAGE IV 
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© 



i 



OUTPUT 
/ 



TE3MtW£Te 

oo-rPin 




Flow Diagram 



BASIC UTILITY PACKAGE IV 
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SAVE WORD 
SAVE FORMAT 

KEV 




SHIFT 
2 B\T6 LEFT 
5AVg KEY 



I 



2 BITS 

SET I 





■■■■MMIM 



Flow Diagram 



BASIC UTILITY PACKAGE IV 
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OUTPUT 

SPACE 



© 



// 



OUTPUT 

SPACE 



^ 




WORDg 



:1 



I 



SWirT WORD \ BIT 



(WORD lo . M ) -LOG 
-WORD 



OUTPUT 
+ 



j 



/mdrd*.o\ 

*0r 



OUTPUT 
I 




< 



(bP4? 
WORD : - V^ Hjo) 



O-WORD «~\A/0«0 



I 



OUTPUT 



Flow Diagram 

BASIC UTILITY PACKAGE IV 
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SWIFT 2 E>\TS 
FROM WORD 



SWIFT 3 BITS 
FROM \A/ORt> 



OUTPUT 
OCTAL D\<51T 




/! 



SDS 900 SERIES PROGRAM LIBRARY 
PROGRAM DESCRIPTION 
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AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 



PROGRAMMED 
OPERATORS: 

STORAGE: 



TIMING: 
USE: 



Catalog No. 000014 



IDENTIFICATION: DEBUG 



R, C. Shepardson, SDS 
January 1 1, 1964 

Any SDS 910 or 920 computer 

This is a relocatable routine which will aid the user in 
debugging. 

Functions which may be performed by this routine are: 

1. Make in-core corrections or insertions. 

2. Dump selected memory areas on the printer or 
typewriter. 

3. Perform snapshots at selected points. 

4. Allow the user to seize control at selected points. 

5. Perform masked memory searches. 

None 

This relocatable routine requires 419jq (643 g ) locations. 
Locations 2-14g are used for temporaries. The loader 
uses I-633. The standard constants in 233-273 are used. 
The loader will store in location 1 a BRU to the load origin. 

I/O device speed. 

LOADING 

The routine is preceded by a relocatable loader which 
requires the following loading procedure: 

1. Set the A register to the desired load origin. 

2. Set breakpoint switches (see Breakpoint Settings). 

3. Perform standard fill procedure. 



Page 2 of 6 Catalog No. 000014 

USE: (cont. ) BREAKPOINT SETTINGS 

BP1 - Reset - Console typewriter input 
Set - Card reader input 

BP2 - Reset - Console typewriter output 
Set - Buffered printer output 

BP3 - Reset - Single space output 
Set - Double space output 

BP4 - Reset - No seizure by user at each snapshot 
Set - Transfer control to user after each 
snapshot 

CONTROL 



Control may be transferred to DEBUG by branching to the 
load origin. 

Another alternative is to execute a: 

BRM load origin + 16 

which will save and print the contents of the P, A, B and 
X registers, after which the DEBUG routine will seize 
control. An exit request will restore the contents of the 
registers and return. 

The debugging functions available are listed below: 

1. NOP Request 

Input: N location list. 

This request will store NOP instructions in each of the 
locations specified in the location list. Control is then 
returned for the next request. 

2. ALTER Request 

Input: A location, alter list. 

This request will store the octal words specified by the 
alter list into monotonically increasing locations. 

Contiguous commas leave the appropriate location(s) 
unchanged. 
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USE: (cont. ) The following example best illustrates the use of this 

request: 

A2075, 7602100,3502012, 102066, 17, , 77, 27/3, 77777777. 

The above requests alters memory as follows: 



2075 


07602100 


2076 


03502012 


2077 


00102066 


2100 


00000017 


2101 


unchanged 


2102 


00000077 


21031 




thru ) 


00000003 


2130J 




2131 


77777777 



Card input requests will not allow a block alteration 

(as in locations 2103 thru 2130 above) except as the 

last alteration on the card because of timing restrictions 

3. INSERT Request 



Input: I location, octal instruction list. 

This request will cause the list of octal instructions to 
be logically inserted following the location specified. 

The following example will illustrate the method used: 

I 403, 27700002, 3704013. 

Before After 

403 07104013 001 BBBBB 

BBBBB 07104013 

BBBBB+1 27700002 

BBBBB+2 03704013 

BBBBB+3 00100404 

Any insertions use memory immediately following 
the DEBUG Routine (designated as BBBBB above). 

Caution should be used in making insertions because 
the instruction at the location of the insertion will be 
moved. 
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USE: (cont. ) 4. DUMP Request 

i 
Input: D block. 

| 

This request vri.ll dump onto the buffered printer or the 
console typewriter the contents of the memory block 
specified and rjeturn control for the next request. 

i 
I 

The format of the output is eight octal words per line. 
If all numbers bn one or more lines are identical, all 
lines except the first will be suppressed. 

Example: 

D1400-1427. 
or 

D1400. 
Appendix II contains a sample of the dump output. 

5. SNAP SHOT Request 

i 
Input: S location, block list. 

This request will insert at the location specified a 
calling sequende which, when executed, will print on the 
console typewriter or printer the location of the snap- 
shot and the contents of the A, B and X registers and 

i 
the contents of rnemory blocks specified in the block 

list. Furthermore, if BP4 is set, control will be 
transferred following the snapshot to the DEBUG routine 
to enable the user to make additional requests at that 
point. Otherwise, control returns as usual to the main 
program. 

Example: 

S 4017, 200-220, 0, 740-743. 

i 

6. EXIT Request 

Input: X 

When the user has seized control during a snapshot 
(BP 4 set) this request will cause the A, B and X 
registers to be irestored and control to be returned to 
the point where j the snapshot occurred. 
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USE: (cont.) 7. BRANCH Request 

Input: B location. 

This request restores the A, B and X registers and then 
performs a branch to the specified location. 

8. RESTORE Request 

Input: R location list. 

This request will logically remove the insertion 
(including snapshot insertion) made at the location 
specified. Control is then returned for the next 
request. 

Example: 

R 1260, 3102, 4017. 

9. TOGGLE Request 

Input: T toggle list. 

This request enables the user to reassign or eliminate 
the breakpoint toggle tests within the DEBUG routine 
in the event that the breakpoint toggle settings conflict 
with his program. 

The toggle list consists of 1 to 4 characters. The i 
character corresponds to the option normally associated 
with the ith breakpoint toggle as follows: 

a. 1 - Assign breakpoint toggle 1 (to the option normally 

associated with the i" 1 
breakpoint toggle). 

b. 2 - Assign breakpoint toggle 2 

c. 3 - Assign breakpoint toggle 3 

d. 4 - Assign breakpoint toggle 4 

e. S - Assume the breakpoint toggle normally associated 

with the i™ 1 option set 

f. R -Assume the breakpoint toggle normally associated 

with the i" 1 option reset 

Example: 

T4RRS. 

T12S. 
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USE: (cont. ) 



10. LOOK Request 



Input: L lower bound, upper bound, value, mask. 

This request searches the memory area designated by 
the bounds for all locations whose contents are equiva- 
lent to the value specified using the mask. 

INPUT COMMENTS 

Both forms of the space character and the carriage 
return character are completely ignored. 

$ will cause the current request to be immediately 
terminated. The next request is then read. 

. designates the end of each request except the EXIT 
request. 

Appendix I contains a rigorous description of the 
syntax of the requests. 

MODIFICATIONS 

The variable BBB in the DEBUG Routine addresses the 
last location used of the insertion block. The user may- 
wish to change the memory area used for the insertion 
block by altering the contents of BBB which is in load 
origin +570 o . 



METHOD: 



Not Applicable. 



APPENDIX I 
Request Syntax 
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Catalog No. 000014 



The me ta- language defining the syntax is similar to that which is used in the 
definition of the ALGOL, syntax. 



<nop request> 
<alter request> 
<insert request> 
<snapshot request> 
<dump request> 
<restore request> 
<branch request> 
<exit request> 
<toggle request> 
<search request> 

<location list> 
<instruction list> 
<alter list> 
<alter entry> 
<block list> 
<block> 
<toggle list> 
<toggle designator> 



N <location list> . 

A <location> , <alter list> . 

I <location> , <instruction list> . 

S <location> , <block list> . 

D <block> . 

R <location list> . 

B <location> . 

X 

T <toggle list> . 

Li <location> , <location> , <octal number> , 
<octal number> . 

<location> , <location list> <location> 

<octal number> , <instruction list> I <octal number> 

<alter entry> 3 <alter list> <alter entry> 

, <octal number > / <octal number > <octal number^ 

<block> , <block list> | <block> 

<location> - <location> <location> 

<toggle designation> <toggle list> <toggle designator? 

1 2 3 I 4 R 



<location> is 1 to 5 octal digits. 

<octal number> is 1 to 8 octal digits,, 

Spaces (60 or 12) and carriage return characters are ignored. 

$ will immediately terminate a request. 
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00a «Q Hal 0000 J 03003374 04 6000 14 0/6 4Q000 0J6 40JC0 OVlUOtJ/ 0Jb033/~i 0Sa*00CC 

JOss'J 0jb400 7fau3o/4 ubiOOuOij o 3 SO 33 7 4 ttj703 37a .0*630003 Q/*«00Uj itb/OuvO \ 

JiiobJ 0<: 000 00 07703 3 73 U430 1u3± 07 10 33 /fe OblOOjPO 03303 3/4 03/o3^/j 07d**.jOoO 
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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 



PROGRAMMED 
OPERATORS: 



STORAGE: 



TIMING: 



USE: 



II. 



Paper Tape Reproducer Program 
A. W. England, SDS 
15 August 1963 

Any 910 or 920 with punch, reader, and typewriter. 

To reproduce binary paper tape. Only tapes which 
have an integral multiple of four characters in each 
block can be reproduced with this program. 



N/A 



The program occupies 270jq locations from 200 g to 
6l6g. The next 512 words are reserved for record 
table storage. The remainder of memory is used to 
hold the records of the tape to be reproduced. 

All operations proceed at the maximum rate of either 
the punch (60 characters per second) or the reader 
(300 characters per second). 

TO LOAD PR OGRAM 

i ' i i in ii 1 1 1 1 — — — . 

A. Insert tape in reader. 

B. With COMPUTE switch in IDLE press START 
button. 

C. Move COMPUTE switch to RUN. 

D. Set BP 1. 

E. Raise and lower FILL switch, 

TO REPRODUCE A TAPE 

A tape may be reproduced by first reading it, then 
verifying it, punching one or several copies of it, 
and finally verifying the copies. Each of these func- 
tions of the program will be described below. Upon 
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USE: (Cont) completion of each function, control will be returned 

to the operator via the typewriter, which is signified 
by the illuminated typewriter light and the presence 
of 000001 in the I/O address lights. 

A function is initiated by typing one control letter; 
R, V, or P. The letter P may be preceded by a 
number to indicate the number of copies to be made. 

Below is the procedure for reproducing tapes: 

A. Read 

1. Place the tape to be reproduced in the reader. 

2. RESET BP 1. 

3. Type R. 

4. When the tape runs out of the reader, SET 
BP 1. 

B. Verify 

1. Place the tape to be verified in the reader. 

2. Reset BP 1. 

3. If there is only one copy to be verified or if 
there are several copies to be verified one at 
a time, RESET BP 2. 

4. Type V. The tape will be read and verified. 
If an error is found, the reader will stop at 
the end of the copy and the program will type 
VERIFY ERROR. 

5. If several copies are to be verified at once, 
SET BP 2 and type V. 

When the tape runs out of reader or onto the 
the last length of trailer, SET BP 1. 

C. Punch 

After the tape has been read and verified, it may 
be punched as follows: 
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USE: (Cont) 1. If the tape is to have a short leader RESET 

BP 3. If it is to have a long leader (for 
mounting on a reel) SET BP 3. 

2. If the tape is to have a short trailer, RESET 
BP 4, If it is to have a long trailer (for 
mounting on a reel), SET BP 4. 

3. If only one copy is to be made, RESET BP 2 
and type P. When the copy has been punched 
the light will come on. 

4. If more than one copy is to be punched, SET 
BP 2 and type a carriage return, then the 
number of copies to be made, and the letter P. 
The program will punch the desired number 

of copies and stop. If it appears that there 
is not sufficient paper tape to punch all the 
copies, BP 2 may be RESET and the program 
will stop after the copy it is then punching. 

D. Verify New Tape 

Follow procedure as outlined in B above. 

III. ERRORS 

A. Reading 

1. If a Read error occurs, the program will stop 
the tape and type READ ERROR. 

2. If the tape to be reproduced exceeds the ca- 
pacity of memory, the program will stop the 
tape and type STORAGE FULL. 

3. If the tape to be reproduced has more than 
51 2 blocks on it, the program will stop the 
tape and type TABLE FULL. 

B. Verifying 

If a copy fails verification, the program will stop 
the tape after that copy and type VERIFY ERROR. 
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IV. BREAKPOINTS 

BP NO. RESET SET 

1 Normal Stop 

2 One Many 

3 Short Leader Long Leader 

4 Short Trailer Long Trailer 

METHOD: When a tape is read, the program records the gap 

length preceding the punched information and stores 
this in the record table. It also maintains the starting 
addresses of each record read. When Breakpoint 1 
is set, the read is stopped and an end indicator is in- 
serted in the table. 

Verify is similar to read except that no attempt is 
made to verify the length of gaps. Each word of the 
record read from tape is compared with the corre- 
sponding word in memory. Any disagreement is 
indicated. 

Punching utilizes the gap count generated during read 
to reproduce the proper length gaps between records. 
Each record is punched from memory with gaps as 
required. At the beginning and end of the tape the 
program punches either short (3 feet) or long (10 feet) 
leader depending on the settings of Breakpoints 3 
and 4. 
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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 



PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 



FORTRAN Memory Save 
Robert C. Shepardson, SDS 
November 15, 1963 



Any 910 or 920 computer with paper tape reader and 
punch. 

To punch a self-loading paper tape representing the 
FORTRAN Program which is in core and optionally 
to punch any of the following: 

1. The FORTRAN variables 

2. COMMON 

3. Run- Time „ 



None. 

360 words (relocatable). 

Paper tape punch speed. 

Breakpoint switches 1, 2, and 3 are used as follows 
to designate the options desired: 



BP 1 



BP 2 



BP 3 



Reset - Don't punch variables 
Set - Punch variables 

Reset - Don't punch COMMON 
Set - Punch COMMON 

Reset - Don't punch Run-Time 
Set - Punch Run-Time 



The routine is on a self-loading tape which loads 
itself into the topmost 360 1Q locations of eraseable 
storage. If there are not at least 360jq locations 
of eraseable storage available (as indicated by (72g) 
in the Run-Time), the tape stops and the computer 
halts at location I6g. The operator may then place 
a starting address P in the A register and clear the 
halt; the routine will then load itself into locations 
P through P+3 57 10 . 
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USE: (Cont) 



RELOADING 

The procedure for resuming execution of the FORTRAN 
program (dumped on paper tape) depends upon whether 
or not the BP 3 option (punch Run- Time) was invoked. 

A. Self-loading tape does no v t contain the Run- Time 

1. Load FORTRAN Run- Time 

2. Load self-loading FORTRAN program 

3. Branch to location 400 o . 

o 

B. Self-loading tape includes the Run- Time 

1. Load self-loading FORTRAN program. The 
computer will type "LOADING COMPLETE" 
and halt. 

2. Clear the halt. 



METHOD: 



After being loaded, the FORTRAN Memory Save 
program will punch out a loader followed by the 
FORTRAN program and optionally the variables, 
COMMON and Run- Time. The following table defines 
precisely the locations which are punched: 



Unconditionally 



71 thru 75 



8 



160 thru 247 n 
o o 



EOADR, EOSIZE, 
EOTAG, EOIND, 
SENWRD 

User POPS and 
System Routine 
Linkages 



Program without 

variables 

(BP 1 reset) 



Program with 
variables 
(BP 1 set) 



(400 8 )-108 thr u (EOADR)-l 
but not including the dummies, 
temporaries, equivalenced 
variables, arrays and scalars 
(see Memory Layout at Run- 
Time, FORTRAN Operators 
Manual). 

(400 8 )-10 8 thru (EOADR)-l 
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Run-Time 
(BP 3 set) 
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(EOADR) + (EOSIZE) thru 

Top of Memory 



1 

76g thru 1 57g 
250 8 thru (400 8 )-10 8 
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SDS 900 SERIES PROGRAM LIBRARY 
PROGRAM DESCRIPTION 



Catalog No. 034001 



IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURA TION : 

PURPOSE: 



Card Reader Test Program 
F. Valadez, SDS 
10 May 1963 



Any SDS 920 or SDS 910 with a typewriter, and SDS 
Model 9151 card reader. 

To provide an acceptance test for the SDS 9151 card 
reader. 



PROGRAMMED 
OPERATORS: 

STORAGE; 

TIMING: 

USE: 



None 



Octal locations 200-613 (268 words). 

Not applicable. 

The Card Reader Test Program consists of a self- 
loading paper tape and a special 64-card test deck. 
The card deck is sequentially numbered and must be 
in correct order to run the test. 

To perform the card reader test, proceed as follows: 

1. Load the program by normal Fill procedure. "When 
the program is loaded the computer will halt. 

2. Check the test deck for correct sequencing of cards. 

3. Select either the binary or Hollerith test by means 
of Breakpoint Switch 1. 

BP 1 set: Hollerith read test 

BP 1 reset: Binary read test 

4. Load the test deck and turn on the EOF ON 
indicator. 

5. Clear the computer halt to start the test. 
Normal Run 



If the test deck reads through successfully one of the 
following messages will be typed out, depending on the 
mode selected: "Binary test complete" or "Hollerith 
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JSE: (cont. ) test complete". The computer will then halt. At this time 

the test deck may be reloaded and the program repeated 
by clearing the halt. 

Note: During the Hollerith read test, the VALIDITY 
CHECK light will be on continuously. 

Error Indication 



If an error occurs during the test, a message will be 
typed and the computer will halt. If an error halt occurs, 
the entire program must be restarted. 

The following error messages are possible: 

1. BIN check error: 

The binary check character (52522525) read from 
columns 1 and 2 of the last card is not correct. The 
A register contains the pattern read from the card 
while the B register contains the value which should 
have been read. 

2. HOL check error: 

Either the Hollerith character (T) read from column 
3 is not correct or a validity check has occurred 
while reading it. The A register contains the binary- 
coded value of the Hollerith character read from the 
card while the B register contains the value which 
should have been read. 

3. IDN check error: 

The identification number read from the last card 
does not sequentially follow that of the preceding 
card. The A register contains the sequence number 
read from the card while the B register contains the 
expected sequence number. 

4. Error in column N: 

The information read from the particular card column 
is not correct. For the binary test, the A register 
contains the binary pattern read from the card, while the 
B register contains the pattern which should have been 
read. For the Hollerith test, the A register contains 
the Hollerith value read from the card, while the B 
register contains the binary pattern that should be in 
that card column. 
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USE: (cont. ) 5. Signal not present: 

At certain places, the program tests for the presence of 
the following signals: 

Card Reader ready to feed (SKS 12006) 

Card Reader ready to read one column (SKS 14006) 

The program will loop before continuing until the particular 
signal is received. Upon terminating the test, the Card 
Reader end-of-file signal (SKS 11006) is tested. 

METHOD: Each card in the test deck contains the following fields: 

1. Binary check character (columns 1 and 2.) 

2. Hollerith check character (column 3). 

3. Identification number (columns 4 and 5). 

4. Test data (columns 8 through 71) 

Columns 6, 7, and 72-80 are blank. 

The test data contains every possible columnwise com- 
bination of punches arranged in ascending binary order. 
Column binary information is read from top to bottom, 
where the 12- row is the most significant bit and the 
9- row is the least significant bit. 

Each field on the card is read and interpreted for 
correctness as follows: 

1. Columns 1 and 2 are read in the binary mode and 
form a check character whose octal value is 52522525. 

2. Column 3 is read in the Hollerith mode and is the 
letter "T". The octal value is 63. 

3. Columns 4 and 5 are read in Hollerith and converted 
to binary by the program to form the card identifica- 
tion number. This number is then checked for 
correct sequence. 

4. Binary test : Columns 8 through 71 are read in the 
binary mode, one column at a time. Each column is 
checked against an internal binary counter. Between 
columns, the W buffer is disconnected and the program 
waits for Card Reader ready (SKS 12006) before 
reading the next column. 
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METHOD: (cont. ) 



Hollerith test: Columns 8 through 71 are read in the 
Hollerith mode, one column at a time. The octal 
value read from a particular column is used to 
select a binary pattern from a table. This value is 
compared with the internal binary counter pattern. 
The two patterns should match for valid Hollerith 
characters and not match for non-valid Hollerith 
characters. The validity error signal should be set 
for non-valid Hollerith characters. 



SDS 900 SERIES PROGRAM LIBRARY 
PROGRAM LISTING 



Card Reader Test Program 
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* CARD READER CHECKOUT PROGRAM 



* BP1 

* RP1 

00200 
00201 
00202 
00203 
-10204 
00205 
00206 

00207 
00210 
00211 

1 12 
$1^13 
00214 

00215 
00216 
00217 
00220 
00221 
00222 
00223 

00224 

it 

00225 
00226 
0022 7 

002 30 
00231 
002 32 
00233 
00 231* 
002 35 
002 36 
00237 
00240 
0'*ni 

2 
243 
00244 
00245 
00246 
00247 
00250 



RESET FOR BINARY READ TEST. 
SET FOR HOLLERITH READ TEST 







2 
46 
35 
35 
61 
40 
01 



02 
32 
76 
75 
70 
01 







2 
32 

40 

01 
76 
14 
70 
01 



32 
76 
14 
75 
67 
35 
67 
55 
35 
32 
76 
14 
55 
75 
70 
01 
32 
32 
40 
01 



20004 
30003 
00607 
00610 
00610 
12006 
00272 

03606 
00611 
00611 
00472 
00470 
00345 

02006 
00611 
20010 
00350 
00611 
00466 
00471 
00350 

00611 
00611 
00466 
00456 
00001 
00611 
00002 
00611 
00612 
00611 
00611 
00466 
00612 
00472 
00610 
00353 
00611 
00611 
20400 
00275 



START 



DIR 




CLR 




STA 


SUM 


STA 


CARD 


MIN 


CARD 


SKS 


12006 


BRU 


EFT 


RCBW 


1,4 


WIM 


TEMP 


LDA 


TEMP 


LDB 


ONES 


SKM 


BC 


BRU 


ERR1 


RCDW 


1/1 


WIM 


TEMP 


BETW 




BRU 


ERR2 


LDA 


TEMP 


ETR 


077 


SKM 


HC 


BRU 


ERR2 


WIM 


TEMP 


LDA 


TEMP 


ETR 


077 


LDB 


C0 


LSH 


1 


STA 


TEMP 


LSH 


2 


ADD 


TEMP 


STA 


TEMP&l 


WIM 


TEMP 


LDA 


TEMP 


ETR 


077 


ADD 


TEMP&l 


LDB 


ONES 


SKM 


CARD 


BRU 


ERR3 


WIM 


TEMP 


WIM 


TEMP 


BPT 


1 


BRU 


HREAD-2 



READY TO FEED 



READ BINARY 
CHECK CHARACTER 



READ HOLLERITH 
CHECK CHARACTER 



FORM CARD I .D. 
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* BINARY READ TEST 



00251 





71 


001*65 


LDX 


DM61* 


00252 





02 


03206 BREAD 


RCBW 


1,2 


00253 





02 


00000 


EOM 





00254 





1*0 


11*006 


SKS 


11*006 


00255 





01 


00254 


BRU 


*-l 


00256 





02 


03206 


RCBW 


1/2 


00257 





32 


00611 


WIM 


TEMP 


00260 





1*0 


20010 


BETW 




00261 





01 


00357 


BRU 


ERRI* 


00262 





76 


00611 


LDA 


TEMP 


00263 





14 


001*67 


ETR 


07777 


00264 





70 


00607 


SKM 


SUM 


00265 





01 


00357 


BRU 


ERRI* 


00266 





61 


00607 


MIN 


SUM 


00267 





Ul 


00252 


BRX 


BREAD 


00270 





02 


12006 


EOM 


12006 


00271 





61 


00610 


MIN 


CARD 


00272 





1*0 


11006 EFT 


SKS 


11006 


00273 





01 


00327 


BRU 


EXIT 


00274 





01 


00205 


BRU 


START 


* HOLLERITH 

•fc. 


READ TEST 






00275 





75 


00472 


LDB 


ONES 


00276 





71 


001*65 


LDX 


DM61* 


00277 





02 


02006 HREAD 


RCDW 


1/1 


00300 





02 


00000 


EOM 





00301 





1*0 


11*006 


SKS 


11*006 


00302 





01 


00301 


BRU 


*-l 


00303 





02 


02006 


RCDW 


1/1 


00301* 





32 


00611 


WIM 


TEMP 


00305 





76 


00611 


LDA 


TEMP 


00306 





14 


001*66 


ETR 


077 


00307 





35 


00611 


STA 


TEMP 


00310 





37 


00606 


STX 


TX 


00311 





71 


00611 


LDX 


TEMP 


00312 


2 


76 


00505 


LDA 


HTABLE,2 


00313 





71 


00606 


LDX 


TX 


00314 





70 


00607 


SKM 


SUM 


00315 





01 


00321* 


BRU 


T 


00316 





1*0 


20010 


BETW 




00317 





01 


00356 


BRU 


ERR4A 


00320 





61 


00607 


MIN 


SUM 


00321 





kl 


00277 


BRX 


HREAD 


00322 





02 


00000 


EOM 





00323 





01 


00271 


BRU 


EFT-1 


00324 





1*0 


20010 T 


BETW 




00325 





01 


00320 


BRU 


*-5 



RFADY TO RFAD 



SKI P REMAINDER 
SKI P IF NOT EOF 



READY TO READ 
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00326 

00327 02 02641 EXIT TYPW 1,4 DONE MESSAGES 

00330 

00331 

00332 

00333 

00334 

00335 

00336 

00337 

00340 

00341 

00342 

00343 

00344 

00345 

00346 

00347 

00350 

00351 

00352 

00353 

00356 
00357 
00360 
00361 
00362 
00363 
00364 
00365 
00366 
00367 
00370 
00371 
00372 
00373 
00374 
00375 
00376 
00377 
00400 
00401 
00402 
00403 
00404 
0* , i05 
@^g^06 
00407 



01 


00356 


BRU 


ERR4A 


02 


02641 EXIT TYPW 


1,4 


40 


20400 


BPT 


1 


01 


00341 


BRU 


*&8 


12 


00445 


MIW 


MSG10 


12 


00446 


MIW 


MSG10&I 


71 


00462 


LDX 


DM4 


2 12 


00456 


MIW 


MSG15&4,2 


41 


00335 


BRX 


*-l 


00 


00000 


HLT 




01 


00200 


BRU 


START-5 


12 


00447 


MIW 


MSG11 


12 


00450 


MIW 


MSG11&1 


12 


00451 


MIW 


MSG11&2 


01 


00334 


BRU 


*-8 


71 


00427 ERR1 LDX 


MSG1 


75 


00470 


LDB 


BC 


01 


00412 


BRU 


TYPE 


71 


00430 ERR2 LDX 


MSG2 


75 


00471 


LDB 


HC 


01 


00412 


BRU 


TYPE 


71 


00431 ERR3 LDX 


MSG3 


75 


00610 


LDB 


CARD 


01 


00412 


BRU 


TYPE 


76 


00611 ERR4A LDA 


TEMP 


35 


00605 ERR4 STA 


TA 


46 


30003 


CLR 




35 


00613 


STA 


TEMP&2 


76 


00461 


LDA 


D72 


37 


00606 


STX 


TX 


55 


00606 


ADD 


TX 


73 


00457 


SKG 


D9 


01 


00372 


BRU 


*&4 


54 


00460 


SUB 


D10 


61 


00613 


MIN 


TEMP&2 


01 


00365 


BRU 


*-!» 


35 


00606 


STA 


TX 


71 


00613 


LDX 


TEMP&2 


2 75 


00473 


LDB 


CTABLE,2 


67 


00006 


LSH 


6 


71 


00606 


LDX 


TX 


2 75 


00473 


LDB 


CTABLE,2 


67 


00022 


LSH 


18 


35 


00443 


STA 


MSG5&4 


71 


00464 


LDX 


DM6 


02 


02641 


TYPW 


1/4 


2 12 


00445 


MIW 


MSG5&6,2 


41 


00404 


BRX 


*-l 


76 


00605 


LDA 


TA 


75 


00607 


LDB 


SUM 
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00410 


00 00000 




ULT 




00i*ll 


01 00200 




BRU 


START-5 


00412 


02 02041 


TYPE 


TYPW 


1/1 


00413 


12 00426 




M 1 W 


MSG0 


00414 


02 14000 




TOPW 




00415 


40 21000 




BRTW 




00416 


01 00415 




BRU 


*-l 


001+17 


02 02641 




TYPW 


1 A 


00420 


37 00432 




STX 


MSG4 


00421 


71 00463 




LDX 


DM5 


00422 


2 12 00437 




MIW 


MSG4&5,2 


00423 


41 00422 




BRX 


*-l 


00424 


00 00000 




HLT 




00425 


01 00200 




BRU 


START-5 


00426 


52000000 


MSG0 


OCT 


52000000 


00427 


22314512 


MSG1 


BCI 


1,61m 


00430 


30464312 


MSG2 


BCI 


1, HOL 


00431 


31244512 


MSG3 


BCI 


1, IDN 


00432 


12121212 


MSG4 


BCI 


4, CHECK ERROR 


00436 


52525252 




OCT 


52525252 


00437 


25515146 


MSG5 


BCI 


5, ERROR IN COLUMN 


00444 


52525252 




OCT 


52525252 


00445 


52522231 


MSG10 


OCT 


52522231 


00446 


45215170 




BCI 


1,NARY 


00447 


52525230 


MSG11 


OCT 


52525230 


00450 


46434325 




BCI 


2,0LLERITH 


00452 


12632562 


MSG15 


BCI 


3, TEST COMPLE 


00455 


63255252 




OCT 


63255252 


00456 


00000000 


C0 


DEC 





00457 


00000011 


D9 


DEC 


9 


00460 


00000012 


D10 


DEC 


10 


00461 


00000110 


D72 


DEC 


72 


00462 


77777774 


DM4 


DEC 


-4 


00463 


77777773 


DM5 


DEC 


-5 


00464 


77777772 


DM6 


DEC 


-6 


00465 


77777700 


DM64 


DEC 


-64 


00466 


00000077 


077 


OCT 


77 


00467 


00007777 


07777 


OCT 


7777 


00470 


52522525 


BC 


OCT 


52522525 


00471 


00000063 


HC 


BCI 


1,000T 


00472 


77777777 


ONES 


OCT 


77777777 


00473 


00121212 


CTABLE 


BCI 


10,0 12345678 


005 05 


00001000 


HTABLE 


OCT 


1000,400,200,100,4 0,20,10,4 


00515 


00000002 




OCT 


2,1,202,102,42,22,12,6 


00525 


00004000 




OCT 


4000,44 00,42 00,4100,4 04 0,4020,4010,4004 


00535 


00004002 




OCT 


4002,4001,4 2 02,4102,4 042,402 2,4012,4006 


00545 


00002000 




OCT 


2000,2400,2 200,2100,2040,2020,2010,2004 


00555 


00002002 




OCT 


2002,2001,2 202,2102,204 2,2022,2012,2006 


00565 


00000000 




OCT 


0,1400,12 00,1100,1040,1020,1010,1004 


00575 


00001002 




OCT 


1002,1001,1202,1102,104 2,102 2,1012,1006 
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00605 


00 00000 


TA 


PZE 




00(506 


00 00000 


TX 


PZE 




00607 


00 00000 


SUM 


PZE 




00610 


00 00000 


CARD 


PZE 




00611 


00 00000 


TEMP 


PZE 




00612 


00 00000 




PZE 




00613 


00 00000 




PZE 






00337 




END 


EXITA8 


DONE PASS 2 
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SDS 900 SERIES PROGRAM LIBRARY 
PROGRAM DESCRIPTION 



Catalog No. 034002 



IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 



PURPOSE: 

PROGRAMMED 
OPERATORS; 

STORAGE: 

TIMING: 

USE: 



Card Punch Test Program Package 
F. 'Valadez, SDS 
9 May 1963 



SDS 920 or SDS 910 with SDS model 9156 card punch system. 
For the verify test, an SDS model 9151 card reader and a 
typewriter are required. 

To provide an acceptance test for the SDS model 9156 
card punch system. 



None. 

172 words. 

N/A 

The test package contains two acceptance tests whose 
outputs can be verified on-line, plus a special service 
test that can be used for checkout. The acceptance 
tests are selected by breakpoint switch settings, while 
the service test is entered by executing a branch 
instruction in the C register. 

The test package tape is self-loading by normal Fill 
procedure. After the tape has been loaded, the 
computer will halt. At this time, set the breakpoint 
switches as outlined under the description of the desired 
test, and clear the halt to start the test. 

A. TEST 1 - SINGLE C HARACTE R PER CARD 

This test punches the entire Hollerith character set, 
one character per card. The same character is 
repeated in columns 1-80 of each card. The following 
punch signals are tested: SKS 12046, SKS 14046. 

To select this test, set Breakpoint Switch 1; reset 
Breakpoint Switches 2, 3, and 4. 

When the test is completed, the computer will halt. 
The test can be repeated by clearing the halt. 
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USE: (cont. ) B. TE ST 2 - ENTIRE C HARACTER SET ON CARD 

This test punches the entire Hollerith character set on 
every card, in rotating fashion. Thus, every 
Hollerith character will be punched in every card 
column. The following punch signal is tested: SKS 14046. 

To select this test, set Breakpoint Switch 2; reset 
Breakpoint Switches 1, 3, and 4. 

When the test is completed, the computer will halt. 
The test can be repeated by clearing the halt. 

C. SE RVICE TEST 

This test punches the pattern in the A register across 
the entire card. Every fourth column will contain the 
same information. 

Before starting the test, enter the pattern to be 
punched in the A register. To start the test, reset 
Breakpoint Switch 1 and execute a BRU 342 (00100342) 
from the C register. 

Punching will start and continue until Breakpoint 
Switch 1 is set. When the switch is set, the computer 
will halt. To restart the test, raise BP 1 and clear 
the halt. 

To leave the service routine and return to the acceptance 
test, execute a BRU 200 (00100200) from the C register. 

D ° VERIFICATION 

This test can be used to verify the cards punched by 
Test 1 or Test 2 only. There is no verification for the 
service test. 

To use this test, first run either Test 1 or Test 2. 
When the punch test is completed, set Breakpoint 
Switch 3 in addition to the Breakpoint setting for the 
particular punch test. Load the cards into the reader 
and clear the halt. The information on the cards will, 
now be read and checked for correctness. 

If the information is all correct, the message "Verify 
Complete" will be typed. If an error is detected, "Verify 
Error" will be typed and the computer will halt. The 
last card read will be in error. It is not possible to 
continue the verify test. However, it can be restarted 
from the beginning by reloading the card deck and 
clearing the halt. 
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METHOD: An initial card image is formed and stored in a buffer 

area. For the acceptance tests, the image is modified 
between cards; the service test does not alter the 
initial image. 

The verify test generates and modifies the card images 
and compares the results against the punched cards. 



SDS 900 SERIES PROGRAM LIBRARY 

PROGRAM LISTING 
Card Punch Test Program Package 
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* CARD PUNCH TFST PROGRAM PACKAGE 



* RP1 


SET 


"- SINGLE 


CHARACTER M0DF. 




* RP2 


SFT 


'- ENTIRE 


CHARACTER SFT 




* BP3 


SET- VERIFY 


MODE 






00200 





76 


001*03 


START 


LDA 


DM61* 


00201 





35 


001*26 




STA 


DONE 


00202 





1*0 


201*00 




RPT 


1 


00203 





01 


00210 




PRU 


TFST1 


00201* 





1*0 


20200 




RPT 


2 


00205 





01 


00215 




RRU 


TFIST2 


00206 





00 


00000 




HLT 




00207 





01 


00200 




RRU 


START 


00210 





1*6 


30003 


TEST1 


CLR 




00211 





71 


001*02 




LDX 


DM2 


00212 


2 


35 


001*51* 




STA 


IMAGEft20,2 


00213 





1*1 


00212 




RRX 


*-l 


00211* 





01 


00227 




RRU 


CO Ml 


00215 





71 


001*01 


TEST2 


LD-X 


DM16 


00216 





76 


001*07 




LDA 


CSTAR 


00217 


2 


35 


001*50 




STA 


IMAnE&16,2 


00220 





55 


001*06 




ADO 


CADDU 


00221 





l+l 


00217 




RRX 


*-2 


00222 





71 


00375 




LDX 


DM l* 


00223 





76 


001*07 




LDA 


CSTAR 


0022U 


2 


35 


001*51* 




STA 


IMAOEfc20,2 


00225 





55 


001*06 




ADD 


CADDU , 


00226 

■JU 





1*1 


00221* 




RRX 


*-2 


00227 





1*0 


20100 


C0M1 


RPT 


3 


00230 





01 


00310 




RRU 


VERIFY 


00231 





76 


001*00 




LDA 


DM12 


00232 





35 


001*25 




STA 


CAkD 


00233 





1*0 


20200 




BPT 


2 


0023U 





01 


00237 




RRU 


**3 


00235 





1*0 


1201*6 




SKS 


1201*6 


00236 





01 


00235 




RRU 


*-l 


00237 





1*0 


11*01*6 




SKS 


11*01*6 


0021*0 





01 


00237 




RRU 


*-l 


002U1 





71 


001*02 


COM2 


LDX 


DM50 


002U2 





02 


0061*6 




EOM 


61*6 


0021*3 


2 


12 


001*51* 




MIW 


IMAGE&20,2 


0021*1* 





1*0 


20010 




BETW 




002U5 





01 


00206 




BRU 


START&6 


0021*6 





1*1 


0021*3 




BRX 


*-3 


002U7 





02 


11*000 




TOPW 




00250 





1*0 


21000 




BRTW 





INITIALIZE SIMHLF 
CHARACTFP TFST 



INITIALI7F CHARACTFR 
SFT TFST 



OMIT PIT 13-TFST 7 
BIT 13-PUNCH RIIF R*Y 
BIT 12- PUNCH Rny 

SFLFCT PUNCH 



COMPLFTF ROW 
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00251 01 00250 

00252 U0 20200 

00253 01 00256 
0025U 1+0 1201+6 

00255 01 00251+ 

00256 61 00U25 

00257 53 001+25 

00260 01 00262 

00261 01 00241 

00262 1+3 00271 

00263 61 001+26 
0026U 53 00U26 

00265 01 00267 

00266 01 00231 

00267 00 00000 

00270 01 00200 

00271 00 00000 

00272 71 00U02 

00273 76 00375 
00271+ 35 001+21+ 

00275 2 76 001+51+ 

00276 55 001+01+ 

00277 67 20006 

00300 61 001+21+ 

00301 53 00U21+ 

00302 01 00301+ 

00303 01 00276 
00301+ 2 36 001+5U 

00305 l+l 00273 

00306 02 20001 

00307 51 00271 

00310 71 001+02 

00311 1+0 12006 

00312 01 00311 

00313 02 02606 
0031U 75 001+10 

00315 32 001+27 

00316 76 001+27 

00317 2 70 001+51+ 

00320 01 0033U 

00321 1+1 00315 

00322 1+3 00271 

00323 61 001+26 
0032U 53 001+26 

00325 01 00327 

00326 01 00310 

00327 02 026U1 

00330 71 00377 

00331 2 12 001+17 



BRU 


*-l 


RPT 


2 


BRU 


*&3 


SKS 


1201+6 


BRU 


*-l 


M 1 N 


CARD 


SKN 


CARD 


FRU 


*Fi2 


BRU 


COM2 


PRM 


ROTATE 


Ml N 


DONE 


SKN 


DONE 


BRU 


*A2 


BRU 


COM 1*2 


COM 5 HLT 




BRU 


START 


ROTATE PZE 




LDX 


DM2 


LDA 


DM1+ 


STA 


X2 


LDA 


IMAHFft20 / 2 


ADD 


1B5 


LCY 


6 


M 1 N 


X2 


SKN 


X2 


BRU 


*&2 


BRU 


*- 5 


STB 


1MAGEA20,2 


BRX 


R0TATEK2 


ROV 




BRR 


ROTATE 


VERIFY LDX 


DM20 


SKS 


12006 


BRU 


*_1 


RCDW 


I,* 


LDB 


ONES 


WIM 


TEMP 


LDA 


TEMP 


SKM 


IMAGE&2 0,2 


BRU 


ERROR 


RRX 


*-!+ 


BRM 


ROTATE 


MIN 


DONE 


SKN 


DONE 


BRU 


**2 


BRU 


VERIFY 


TYPW 


I, 1 * 


LDX 


DM6 


MIW 


MSG1A6,2 



OMIT RIT 13-TFST 2 
R| T 13-PUNCH RMF . RDY 



PUNCH NFXT ROW 



TFST FOR DONF 



CMAMOF CARD IMAGF 



CARD READER RFADY 



COMPARF WORD 



TEST FOR DONE 

READ NFXT CARD 
DONE MESSAGE 
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00332 





41 


00331 


00333 





01 


00267 


00334 


2 


75 


001*54 


00335 





02 


02641 


00336 





71 


00376 


00337 


2 


12 


00424 


00340 





41 


00337 



00341 01 00267 



ERROR 



RRX 


*-l 


RRU 


COM 5 


LDR 


IMAGE*20,2 


TYPW 


I, 1 * 


LDX 


DM5 


M 1 W 


MS02*5,2 


RRX 


*'-l 



RRU 



PRINT FRROR MSG 



COM 5 



* CARD PUNCH SERVICE ROUTINE. 

* ENTER RY RRU 342 

* EXIT RY RRU 200 

* SET IMAGE IN A REGISTER REFORE STARTING 

* SET RP1 TO STOP TEST 



00342 





71 


00402 


SERV 


LDX 


DM20 


00343 


2 


35 


00454 




STA 


IMAGEft20,2 


00344 





41 


00343 




RRX 


*-l 


00345 





71 


00400 


SERV1 


LDX 


DM12 


00346 





37 


00425 




STX 


CARD 


00347 





40 


12046 




SKS 


12046 


00350 





01 


00347 




RRU 


*-l 


00351 





40 


14046 




SKS 


14046 


00352 





01 


00351 




RRU 


*-l 


00353 





71 


00402 


SERV2 


LDX 


DM20 


00354 





02 


00646 




EOM 


646 


00355 


2 


12 


00454 




MIW 


IMAGF&20,2 


00356 





41 


00355 




RRX 


*-l 


00357 





02 


14000 




TOPW 




00360 





40 


21000 




RRTW 




00361 





01 


00360 




RRU 


*-l 


00362 





40 


12046 




SKS 


12046 


00363 





01 


00362 




RRU 


**1 


00364 





61 


00425 




MIN 


cArd 


00365 





5 3 


00425 




SKN 


CARD 


00366 





01 


00370 




RRU 


*$2 


00367 





01 


00353 




RRU 


SERV2 


00370 





40 


20400 




RPT 


1 


00371 





01 


00373 




RRU 


*h2 


00372 





01 


00345 




RRU 


SERV1 


00373 





00 


00000 




HLT 




00374 





01 


00342 




RRU 


SERV 


00375 


77777774 


DM4 


DEC 


-4 


00376 


77777773 


DM5 


DEC 


-5 


00377 


77777772 


DM6 


DEC 


-6 


00400 


77777764 


DM12 


DEC 


-u 


00401 


77777760 


DM16 


DEC 


-16 


00402 


77777754 


DM2 


DEC 


-20 


00403 


77777700 


DM64 


DEC 


-64 



RIT 13- PUNCH P\l? Rny 
PIT 12-PUNCH RHY 

SFLECT P^f^C^ 



RIT 13-PUNCH PUP R"Y 
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001*01* 


01000000 


1R5 


PEC 


1P5 


001+05 


01010101 


CAPO 


OCT 


o i0in 101 


001+06 


0U0U01401* 


CAHDI+ 


OCT 


0U0U0U0U 


001+07 


00010203 


CSTAR 


OCT 


00010203 


001+10 


77777777 


ONES 


OCT 


77777777 


001+11 


52525252 


Msm 


OCT 


52525252 


00*+ 12 


65255131 




BCI 


U,VFR!FY COMPLFTF 


001+16 


52525252 




OCT 


52525252 


00U17 


52525252 


MSC2 


OCT 


52525252 


001+20 


65255131 




PCI 


3 / VERIFY FRROR 


001+23 


52525252 




OCT 


52525252 


001+2*+ 


00 00000 


X2 


PZF 




001+25 


00 00000 


CARP 


PZE 




00U26 


00 00000 


r>0NF 


PZF 




001+27 


00 00000 


TEMP 


PZE 




001*30 


00 00000 


IMAHF 


PZF 






00267 




FNP 


COM 5 


DONE PASS 2 
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SDS 900 SERIES PROGRAM LIBRARY 
PROGRAM DESCRIPTION 



Catalog No. 044001 



IDENTIFICATION: 



AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 



PURPOSE: 



PROGRAMMED 
OPERATORS: 

STORAGE: 



TIMING: 
USE: 



15 KC Magnetic Tape Test Using Interrupt with Interlace 
Option 

Richard S. Re snick, SDS 

3 December 1962 



Any SDS 910 or SDS 920 with one 9140 or 9145 Magnetic 
Tape Unit. 

This program aids in testing the input/ output capabilities 
of the 9140 or 9145 Magnetic Tape Unit using Interrupt 
and/or Interlace. 



None 



Location 00033, locations 00200 thru 00377, and locations 
01000 thru 02000 for data storage. 

Not applicable. 

The Interim Utility Package (II, III or IV), Catalog 
Numbers 090001 or 000011, must be in memory and is used 
to load this program. To load this program, the program 
is placed in the reader and the "F" key on the typewriter 
is depressed. Loading is then automatic. 

This program tests the ability of the computer to output 
blocks of information to one tape unit by normal output 
methods using interrupt or by interlacing the information 
to the magnetic tape unit. The program also tests the 
ability of the computer to read information from the 
magnetic tape unit under the above-mentioned circumstances, 
The program essentially reads or writes the same word N 
times per block. The block length and word are initial 
parameters and do not change unless reloaded. 

The Breakpoints have the following meaning: 

Breakpoint 1 set = Repeat Test 

Breakpoint 2 reset = Return Control to the Typewriter 

Breakpoint 2 set = No Halt on Errors 

Breakpoint 2 reset = Halt on errors 

Breakpoint 3 set = Read (Input from Magnetic Tape) 

Breakpoint 3 reset = Write (Output to Magnetic Tape) 

Breakpoint 4 set = Interlace 

Breakpoint 4 reset = No Interlace 
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USE: (Cont. ) 



The program operates under control of the Interim Utility 
Package. Several operations are performed by special 
subroutines. To perform an operation, the operator must 
address the desired operations subroutine from the keyboard 
by typing the operation's starting address, a star (*) and 
then a comma. The following is a list of the operation and 
their starting address: 

LOAD A AND B a 'AAAAAAAA. BBBBBBBB. 



This loads the A register with the desired 
block length and the B register with the 
desired data word. 



SET-UP = 350* , (A = Number of words per block) 

(B = word) 

The program sets up the block length and 
word. It also initializes the other sub- 
routines. The Pot constant is set up by 
this program. 

CONTROL = 200* , 

This program performs the actual com- 
munication, one block per entry, in 
compliance with the Breakpoint settings. 

REWIND = 320* , 

This program rewinds the tape to the 
beginning. 

ERASE s 340* , 

This program erases 13 3/4 feet of tape. 

BACK-UP a 330* , 

This program backs up one block per 
entry. Continuous back-up can be 
obtained by setting Breakpoint 1. 

There are only two error halts: 

Location 240 = Buffer Error 

Location 272 = Data Error (A = Bits that failed) 

(B = Location of error) 
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USE: (Cont. ) Example of Usage 

■40. 12345671. 350 * , (Set BP 1, 4) 320 * , 
340 * , 200 * , (reset BP 1 after a few seconds) 
(set BP 1, 3, 4) 330 * , (reset BP 1) 200 * , - 

Set count to 32 and word to 12345671. 

J. u 

Rewind tape to beginning. 

Erase 13 feet. 

Store 12345671, 32 words per block into magnetic tape 
Interlace. 

Back tape up. 

Read magnetic tape unit and test results. 

METHOD: Not applicable. 



SCIENTIFIC OATA 8V8TEM3 



SCIENTIFIC DATA SYSTEMS 
SDS 900 SERIES PROGRAM LISTING 



PROBLEM: 15 KC MAGNETIC TAPE TEST USING 

I NTERRUPT WITH INTERLACE OPTION 
PROGRAMMER! RICHARD S. RESNICK 



Catalog No. 044001 

PAGE_J of 4 

DATE 12/3/62 



LOCATION 


INSTRUCTION 


REMARKS 




00033* 

200* 


BRM 


003^5. 








SKS 
BRU 
LDB 


20100. 
00245. 

00326, 
00232. 

PI: 

031} . 


READ OR WRITE? 

READ - BRANCH TO READ 

WRITE 






STB 


SET UP - WRITE PROGRAM 






LDB 
STB 








LDA 






210* 


STA 


0037^. 
00367. 

20040. 
00256. 


SET UP WORD FOR IMAGE 






LDA 
LDB 
STB 


SET UP WRITE - EOM 
SET UP IW1 FOR WRITE 






SKS 
BRU 


INTERLACE? 

YES - BRANCH TO INT 






EOR 


00233. 
0023 1. 


REMOVE INTERLACE BIT FROM EOM 






STA 


STORE EOM WORD 




220* 


LDX 


00375- 

0037*. 








LDA 


PREPARE IMAGE 






STA 
BRX 
LDX 


50372. 

00222. 

10410. 
00230. 
00225. 








SKS 
BRU 
BRU 


WAIT FOR MAG TAPE READY 




230* 


EOM 


20002 . 


ENABLE INTERRUPT 






HLT 
EOM 
SKS 


40000. 
20004, 
20010. 


DISABLE INTERRUPT 






SKS 


20200. 
00241, 


TEST BUFFER ERROR 






BRU 
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LOCATION 


INSTRUCTION 


REMARKS 


2*10* 


HLT 


60000, 


BUFFER ERROR HALT 




SKS 


Ztfk00. 
00220. 
00200. 
00325. 


REPEAT TEST ? 




BRU 
BRR 
LDB 


YES - 

NO - RETURN CONTROL TO 1 LPU 


250* 


STB 
LDB 
STB 


00232 

m-. 


SET UP READ PROGRAM 
SET UP CHECK PROGRAM 




CLR 
STA 


m-. 


SET UP ZERS FOR IMAGE 




LDA 


00366. 

003^6. 
00213. 


SET UP READ - EOM 




LDB 
BRU 


SET UP IW1 FOR READ 


260* 


LDB 
STB 
BRU 


00317. 

#32. 

00217. 

00373. 
00375- 

00373. 


SET UP INTERLACE COMMAND 




LDA 
STA 
LDX 


INITIATE COUNTER 




LDB 


ADDRESS IN B 




LDA 


00071. 


WORD IN A 




EOR 


3§372. 






SKA 


00370. 

20200. 

00273. 


TEST WORD 


270* 


SKS 






BRU 


A = ERROR BITS 




2 HLT 


01000. 

00373. 

00264. 
002*12. 
01000. 


DATA ERROR B = LOCATION 




MIN 






BRX 
BRU 






HLT 


WAIT FOR IW1 INTERRUPT 




BRX 


00276 . 
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LOCATION 


INSTRUCTION 


REMARKS 


300* 


HLT 
BRU 


00000. 
00234. 


WAIT FOR IW1 INTERBPPT 






HLT 
BRX 


00000. 


WAIT FOR IW1 INTERRUPT 






EOM 


14000. 

00000. 
00234. 


FORCE LAST CHAR THRU BUFFER 






HLT 
BRU 


WAIT FOR IW2 I1NTERRIDRT 




310* 


MIW 
BRU 


{+0372. 
^0307 . 


OUTPUT 




. 


WIM 
BRU 


40372. 

40312. 


INPUT 




* 


BRU 
POT 


00375. 


IW2 UNCOCK AND RETURN 




320*. 












EOM 


14010. 
121410. 

00320. 
00322 . 
00276 . 

00302. 
0026 1 , 


REWIND TAPE UNIT COMMAND 






SKS 
BRR 
BRU 
BRU 
BRU 
BRU 


TEST FOR LEADER 




330*- 












EOM 


07630. 


REVERSE COMMAND 






SKS 


21000. 


TEST FOR END OF BLOCK 






BRU 


00332. 
20400. 








SKS 


REPEAT 






BRU 
BRR 


00331 , 
00330, 


YES - CONTINUE 




I,— 


NOP 


00000. 
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LOCATION 



INSTRUCTION 



REMARKS 



340* 



350* 



360* 



370* 
/* 



LDX 
EOM 
MIW 
BRX 

BRR 
BRM 
BRM 

STB 
ADD 
STA 
SUB 
ABC 
RCY 
ADD 
STA 
RCY 
EOR 
SUB 
STA 
BRR 
EOM 
EOM 

777 



00240. 
03670. 

00377 . 

003^0. 

00312. 

00307 . 

00371. 

00272. 

00372. 
00272 . 

20005. 
20012. 
00276. 

0037§. 

20016. 

00370. 

00310- 

00350. 

43610. 
43650. 

77777. 



ERASE COMMAND 
ERASE 13 3/4 FEET 



FROM INDEX LO + N WORD 



FORM POT WORD 



FORM - N 



SDS-E-177 
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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 



PURPOSE: 



STORAGE 



TIMING: 



USE: 



M.ulti -Magnetic Tape System Exerciser 
A. W. England, SDS 
24 June 1964 



All 920, 925, and 930 systems, or any 910 systems with a 
typewriter, which have one to sixteen tape units attached to 
the W and/or Y buffers. No interlace is required and the 
tapes may be of any density and speed within the limitations 
of the buffer to which they are attached. 

This program is designed to exercise from one to sixteen 
tape units by first writing random numbers in random 
length records on all. tapes under test and then reading 
these records back and comparing them with the numbers 
written. An attempt is made to tabulate and output all 
useful information concerning the errors made, if any, 
the mode of operation of each unit, and the number of 
passes over the tape. 

The program occupies the first 1 155 words of memory. 
The remaining memory may be used for test record 
storage. 

The program requires approximately 20 minutes to write 
or read a full reel (2400 feet) of tape. 

1 . LOADING 

Place tape in reader and FILL. When loading is complete 
the light on the typewriter will light if no loading error 
occurred. 

2. KEYBOARD CONTROL 

When the keyboard light is on, the operator has control 
over the program. By actuating various keys he may 
set the test parameters, inspect results or start the 
exerciser test running. 

2. 1 REGAINING KEYBOARD CONTROL 

Control may be returned to the keyboard mode at any 
time by moving the RUN -IDLE -STEP switch to IDLE, 
pressing the START button, and moving the switch 
first to STEP then to RUN. 
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USE: (Cont) 3.0 CONTROL FUNCTIONS 



The following list contains the call letters for the various 
functions which the program will perform. These may- 
be typed anytime the typewriter light is lit. 

3.1 SELECT UNITS, "U" 

The units to be exercised are selected by first typing the 
letter "U" followed by the several unit numbers separated 
by commas and finally a carriage return. After the last 
unit number followed by a comma is entered a carriage 
return must be given to terminate the unit select opera- 
tion. Units on the W buffer are numbered 0-7 and on the 
Y buffer 10- 17 g . 

3. 2 SET STARTING RANDOM NUMBER, "N" 

The initial random number is set by first typing the 
octal number desired (up to 8 digits) and then the letter 
N. The number being typed can be set to zero by typing 
a carriage return. 

3.3 SET MAXIMUM FILE LENGTH, "M" > 

The maximum number of records in the test file is set 
by typing the desired number of records in octal followed 
by the letter M. If the entire 2400 foot reel is to be 
written a maximum count of lOOOOo or greater should be 
sufficient. 

3.4 SET MAXIMUM RECORD LENGTH, M L" 

The maximum number of words in a record is set by 
typing the limit in octal followed by the letter L. If the 
specified maximum is less than or equal to 8 or greater 
than the maximum memory available then the maximum 
length is set equal to the memory available. 

3. 5 MODE SELECT 

The recording mode, either BCD or Binary is selected by 
typing the appropriate letter. 

3.5.1 Select Binary Mode, "B" 

Typing the letter B will cause the appropriate EOM 
instructions to be converted to the binary mode of opera- 
tion. 
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USE: (Cont) 3.5.2 Select BCD Mode, "D 1 



Typing the lettelr D will cause the EOM instructions to be 
set for BCD operation. 

3.6 SELECT OUTPUT MEDIA 

The output of the various messages and counters during 
the operation of the program can be on either the on-line 
typewriter or on paper tape for off-line listing. This 
is controlled by typing the appropriate letter before starting, 

3.6.1 Select Typewriter Output, "T" 

The typewriter is selected by typing the letter T. 

3.6.2 Select Punch Output, "P" 

The punch is selected by typing the letter P. 

3.7 INITIATE TAPE OPERATION 

After the appropriate parameters have been set the tape 
exercise operation may be initiated. There are three 
ways in which this may be done. If nothing has been 
recorded then the exercise must be begun with a START 
WRITE. However, once a file of information is written 
on tape and the program is stopped the other two starts 
can be used. 

3. 7. 1 Start Write, "S" 



To begin the exercise operation, type the letter S. The 
program will rewind all units and start to write a ran- 
dom number test file on the selected units. 

3.7.2 C ontinue Operation, "C" 

Once the exercise operation has been stopped with 
Breakpoint 1 (s£e section 4. 1) it can be resumed from 
the point at whi<|:h it was stopped by typing the letter C. 

3.7.3 Restart Read, ni R" 



If during a read pass the program is stopped and the 
operator would like to reread the file from the begin- 
ning he can type the letter R to restart the read pass. 

3. 8 OUTPUT OPERATIONAL STATUS, "O" 

The operator can inspect the status of the operation at 
anytime by stopping the program with Breakpoint 1 
(see section 4. I) and typing the letter O. The program 
will then type out the status of the exercise operation 
as follows : 
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USE: (Cont) 



3.8.1 Type of Pass 

It types READ or WRITE depending on the type of pass in 
progress . 

3. 8. 2 Mode of Operation 

It then types the mode of operation, either BINARY or BCD. 

3. 8. 3 Unit 

The UNIT NO. of the tape unit currently being addressed 
is typed. 

3. 8. 4 Program Counters 

After this information the program will type a table of 
17 counters each identified by a three or four character 
symbol. These symbols and their definitions follow: 

MRC Maximum Record Count. This is the octal number 

entered with the M key at the start of the exercise 
operation. 

MRL Maximum record length currently being used. 

WRC Write Record Count. If in a write pass this 

indicates the number of records written. In 
a read pass it indicates the total number written 
in the previous write pass. 

RRC Read Record Count. This indicates the number 

of records read during a read pass. 

WPC Write Pass Count. The number of write passes 

completed. 

RPC Read Pass Count. The number of read passes 

completed. 

WEC Write Error Count. The number of write errors 

that have occurred. 

RWEC Rewrite Error Count. This number of rewrite 
errors . 



PREC Permanent Read Error Count. The records that 
were read bad 10 times. 

CPEC Character Parity Error Count. The number of 

character parity errors that have occurred since 
the start of the exercise. 
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USE: (Cont) 



LPEC 



WCEC 



CHI 
CH2 
CH3 
CH4 
CH5 
CH6 



Longitudinal Parity Error Count. The number of 
longitudinal parity errors that have occurred. 
For each read try only one character or longitu- 
dinal parity can be counted and character parity 
has priority. 

Word Count Error Counts. The number of word 
count errors that have occurred. A word count 
error occurs if the record read is longer or 
shorter than the record expected. 

Errors in Channels 1-6. Channel 1 is the most 
significant bit* channel 6 the least. These 
counters are also output whenever a read error 
occuris if Breakpoint 2 is RESET. After a read 
errors output they are cleared. 



4. BREAKPOINT SWITCHES 

The four Breakpoint switches are used to change the 
status of the program while it is running. These functions 
are as follows : 

4. 1 BREAKPOINT 1 

RESET: Normal 

SET: Stop operation. After almost every tape opera- 

tion there is a STOP point. If Breakpoint 1 is 
set the program will mark its place and return 
to the keyboard control mode. Operation can 
be continued by typing the letter C. 

4. 2 BREAKPOINT 2 



RESET: Output counters and messages whenever the 
normal output situation occurs. 

SET: Skip the output of messages and counters. This 

will inhibit all output except the OUT OF SYNC 
message and the FILE PROTECT ON message. 

4.3 BREAKPOINT 3 

RESET: At the end of a read pass go on to another write 
with new random numbers. 

SET: At the end of a read pass go back and reread the 

same file again. 

4. 4 BREAKPOINT 4 

RESET: Run without halts . 

SET: Halt on a write error or at the end of a read pass 

Clearing these halts will allow the program to 
continue . 
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USE: (cont. ) 5.0 MESSAGES 

The program will type or punch status messages <ii various 
times in the operation of the exercise. These are 
described below: 

5. 1 END OF PASS 

At the end of a write or read pass the output will be 
either WRITE or READ, PASS DONE, This is followed 
by a carriage return and the following two lines: 

WHITER RE A jj S W H I T E E R i\ R E W R I T E 5 u A D READ V> 

aaaaaaaa bbbbbbbb cccccccc dddddddd eeeeeeee 

where the a's represent the number of write passes in 
octal, the b's the number of read passes, the c's the 
number of write errors which have occurred, the d's 
the number rewrite errors, and the c's the number of 
records which were read erroneously 10 times. 

5. Z REWRITE ERROR 

If a write error is detected the program erases backward 
over the record and attempts to rewrite it. If this 
second attempt is also in error the program outputs the 
following counter titles: 

WRITE PASS RECORD NO. WRITE ERRS REWRITE ERRS 

This is followed on the same line by the mode of operation 
(Binary or BCD) and the unit number. On the 
next line below the appropriate title it outputs the write 
pass count, the write record number count, the write 
error count and the rewrite error count. All counts are 
in octal, 

5. 3 READ ERROR 

If a read error occurs, the program rereads the record 
nine more times and then outputs the read pass, record 
number, mode, and unit number. This is followed 
by a cariiaee return, the message, READ ERROR 
another carriage return and then nine, eight-octal -digit 
counters which represent the following quantities (from 
left to right):character parity error count, longitudinal 
parity error count, word count error count, errors in 
channel 1, channel Z, etc. , to channel 6. On the next 
line the program outputs a good or bad message for each 
of the 10 reads. This consists of the letter G if the read 
was correct or B if the read was incorrect. 
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USE: (cont. ) For example: 

BGGGBGGGGG 

Indicates that the first and fifth reads were bad and all 
others were good. 

5.4 READ PASS OUT OF SYNC 

The first word of every record is the number of records 
preceding it on the tape. When each record is read, the 
program compares this first word with the read record 
count. If they disagree the program backspaces and 
rereads the record a second time, if they still disagree 
then the difference between them is computed and the 
program spaces over as many records as necessary to 
position itself in front of the correct record. If the first 
word of this record does not agree with the read record 
count after two attempts the program ends the read pass 
and outputs the following. As in a read error it outputs 
the read pass count, read record number, mode, density 
and unit number. This is followed by this message: 

READ PAG 3 ABORT, OUT OF SYNC. 
aaaaaaaa ubbbbbbo 

where the a's represent the first word of the first 
record read that did not agree with the read record 
count, and the b's represent the first word of the record 
read after spacing to what should have been the correct 
record. The program then goes to the end of read pass 
section where the end of pass output will be produced and 
from there on to another write or reread pass. 

If a tape mark or the load point was encountered when 
spacing, the program terminates the read pass and 
outputs TAPE MARK before the other outputs. If it was 
the load point which was encountered it also outputs 
LOAD POINT. In either case the two words a and b will 
be the same since only one record was read. 

5. 5 FILE PROTECT ON 

Before the program attempts to write on a tape it tests 
the file protect for that unit. If the file protect should 
be on, the program outputs: FILE PROTECT ON (Mode) 
UNIT NO. n. and returns to the keyboard mode. 

METHOD: 1.0 WRITING 



At the start of the write pass all units are rewound. The 
program then sets the tape control table for the lowest 
numbered unit and waits for it to be ready. As soon as 
this unit is ready a check is made to see if the tape is at 
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METHOD: (cont. ) the loadpoint. If it is not.anolher rewind is given and the 

program waits until it is ready and at the load point. A 
three inch section of tape is erased before the first random 
number record is written. After writing this record on 
the first unit the control table is set to the next higher 
numbered unit and the record is written again. This 
continues until a record has been written on all units 
under test. The program then generates a new record of 
random numbers and starts writing this on all units. 

1. 1 WRITE ERROR 

If a write error occurs the program erases backward 
to the front of this record and attempts to rewrite it. If 
this second attempt is also in error then the program 
outputs the rewrite error message. It then erases 
backward over the record again, erases it forward and 
attempts to write the record again on a new section of 
tape. An error here is considered a new write error 
and the process continues until a correct write is made. 

1. 2 END OF PASS 

The write pass is concluded if one of two conditions 
occurs: Either the write record count reaches the maximum 
record count or an end of reel is encountered on any tape 
under test. When one of these occurs the program, writes 
an end of file on all units and rewinds them. It then 
outputs the end of pass message and proceeds to the read 
pass. 

2. READING 



A read pass is similar to a write except that the program 
reads each record into memory and compares it with 
the random numbers which it regenerates for each read, 
The first record must be read starting from the load 
point. This insures that the tape is always positioned 
properly for the start of the pass. 

2. 1. READ ERRORS 

When a read error occurs the program will always reread 
the record nine more times for a total of ten attempts 
regardless of whether or not a subsequent read was 
correct. It then outputs the results of these reads. 
Several conditions can cause a read error. 

2. 1. 1 Character Parity Errors 

The program counts a character parity error as any 
buffer error which occurs before the gap is reached. 
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METHOD: (Cont) 

2. 1. 2 Lo ngitudinal Parity Err or 

If no character parity errors have occurred before the gap 
is reached and the buffer error is on after the tape stops, 
the program counts a longitudinal parity error. 

2. 1. 3 Word Count Error 

A word count error is defined as a record which was not of 
the length expected. The program tests for this in three 
ways. If more words than expected were read the read 
routine falls out of the loop too soon. The program also 
checks to see if the read loop should detect the end of 
record before expected. The third test is based on the 
fact that the program always writes records that consist of 
a multiple of four characters. Therefore, if the buffer 
contains anything other than zero at the end of the read 
an error has occurred. 

2.2 READ SYNCHRONIZATION 

When each record is read the first word is compared 
against the program record count. If they disagree it 
means that the program and tape are no longer synchronized 
To guard against a read error causing the disagreement, 
the program backspaces and reads the record again. If 
they still disagree then the program computes the number 
of records to be spaced over in order to reach the desired 
record and moves to that point. It reads the new record 
and again checks the first word. If this word disagrees 
with the record count and a second read attempt does not 



correct the disag 
pass and outputs 



;reement then the program aborts the read 
the appropriate message. If a tape mark 
or the load point is encountered while spacing to the correct 
position the pass is aborted without further read attempts. 



2. 3 END OF FILE 

If the program should detect the buffer ready after the first 
word is read then a check for end of file is made. If the 
ready condition was caused by the reading of a tape mark 
then the read pass is complete and appropriate messages 
are output. If there is no tape mark character then the 
program assumes that the tape mark was read erroneously 
and terminates the read pass anyway and outputs an END 
OF FILE READ ERROR messaer. 
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METHOD: (Cont) 

3. BCD MODE 

In the BCD mode random numbers are generated and 
written the same as in binary. However, on the read pass 
all non compares between the generated number and the 
number from tape are checked to see if they are caused 
by the 12 to 00 conversion. This occurs, because both 
the character 00 and the character 12 will be written 
on tape as a 12 but this character will always be read 
into memory as a 00. 



CffNTR&L = 


UPDATE 


1-1223 




C&NTrt&L = 


DELETE 


2 




C&NTS&L = 


REPLACE 


74, 134, 227 




. SAMP = 


BRU 


CLR 


EXIT 


5AMP = 


LDB 


EIGHT 


010 


SAMP = 


SKG 


EIGHT 


IS SPECIFIED <UX > a 


CeNTi<&L = 


REPLACE 


617, 729-31/6 




S4fcP = 


PAGE 






SAMP = 


LDA 


T 1 


GET (BUFFER) AT E&R. 


C&MTrt&L = 


REPLACE 


990 




SAMPs 


MJW 


EFREM+6,2 




C&NTrt&L = 


INSERT 


104S/2, 1049 




SAMP = 


i^SH 


6 




SAMP = 


KIW 


T2 




C&NTrt&L = 


ENDUP0ATE 




C&NTKOL = 


FINISH 










O 



o 



O 



o 

OQ 
O 



o 

I 



00203 


C 


76 


D02a2 


D0201 


C 


35 


00001 


00202 


c 


46 


30003 


00203 


c 


35 


002-45 


0020^ 


c 


02 


20004 


002U5 


c 


02 


OOluC 


00206 


c 


02 


02001 


0Q2G7 


c 


32 


00012 


00210 


c 


7S 


30012 


00211 


c 


66 


20011 


00212 


c 


75 


32162 


00213 


c 


71 


3?171 


00214 


2 


70 


30237 


00215 


c 


4: 


00214 


00216 


c 


02 


30000 


00217 


2 


01 


40237 


00223 


u 


22 


313U7 


00-2*1 


C 


23 


00246 


00.2*2 


C 


24 


3l3u5 


00223 


C 


43 


313*3 


002*4 


e 


44 


31302 


00225 


c 


45 


31277 


002*6 


c 


46 


3117G 


00227 


c 


47 


31264 


00*30 


c 


61 


313*7 


CU231 


c 


62 


30476 


00*32 


G 


63 


31261 


00233 


C 


64 


30254 


U0*J4 


c 


S2 


30202 


00*35 


c 


12 


30204 


00*36 


c 


7,2 


30204 



1 

2 

3 
4 
5 
6 
7 
S 
4 
10- 
li 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2S 
26 
27 
23 
?9 
30 
31 
32 
33 
34 
3s 
36 
37 
3'tf 
39 



* 
* 
* 
* 
* 
* 

HCOO 

CLR 

MC01 



910/920/925/<?30 MULT 1 -MAGNET I C T*PE SYSTEM EXEkCIoUk 
H &* Y dUFFEfr. ftl& INTERLACE 'RtGUIKED 



LDA 
5TA 
CLR 
STA 
DIP 
DISY 

Wl* 

LDB 

RCY 

LDS 

LOX 

SK* 

BRX 

DISW 

BRU* 

6 

C 

D 

L 

rt 

IV 

8 

P 

R 

S 

T 

U 

CR 

6P 

Tft? 



G&MCOi 
1 

ACC.JM 



1.1 

Tl 

Tl 

9 

CI 

cia 

CTE.2 
*.-! 

CTE.2 

600 

coo 

DOO 

LOO 

MOO- 

NOG 

*0Q 

POO 

f?00 

son 
Too 
uoo 

Cl* 
MCOl 



-15 



C&NTPSL CHAKACTEk TAdLt 



o 



E 

CO 

o 



o 



o 

TO 

o 



o 

I* 
o 

o 



00237 C 00 30240 



00240 


C 


67 


20006 


00241 


C 


75 


00245 


00242 


C 


67 


20003 


C0243 


C 


36 


00245 


00244 


C 


01 


00204 


00245 





00 


OOOuO 



40 
4 1 
42 
43 
44 
45 
*$ 

48 
49- 



CT£ 
* 
* 
DIGIT 



PZE 



LCY 
LDB 
LCY 
STB 
BSU 



DIGIT 



6 

ACCuM 

3 

ACCuM 

MCOl 



cuntrsl table end 



ACCUMULATE DIGIT 






O 



ACCUM PZ.E 



en 

H 

i—i 

Z. 

a 



a 



O 

o 



o 

o 
o 
4^ 











50 




PACE 












51 


* 






002-16 


C 


02 


30000 


52 


COO 


DISW 




00247 


.0 


51 


30250 


53 

54 


* 


BRR 


STOP 


00250 


C 


00 


30000 


55 


ST&P 


pze 




00251 


C 


40 


20400 


56 




B'PT 


1 


00252 


c 


01 


30204 


57 


G0MC01 


BRU 


MCOl 


00253 


c 


51 


30260 


58 
59 
60 


* 
* 


B3R 


ST9H 


00254 


c 


76 


30306 


61 


uoc 


LDA 


UNTa 


00255 


c 


35 


30307 


62 




STA 


UNTl 


00256 


c 


02 


320Q1 


63 




RKSrt 


1,1 


00257 


c 


46 


3U001 


64 


U01 


CLA 




00263 


c 


35 


30245 


65 




STA 


ACCOM 


00261 . 


c 


75 


32210 


66 


U02 


LDB 


C77 


00262 


c 


32 


30012 


67 




WII* 


Tl 


00263 


c 


76 


30012 


6i 




LDA 


Tl 


00264 ' 


c 


70 


32207 


69 




SK* 


C52 


O02o5 


c 


01 


30271 


70 




BRU 


U03 


00266 


c 


1% 


30305 


71 




LDA 


UNTd 


00267 


c 


35 


30306 


72 




STA 


UNTl 


00270 


c 


01 


30202 


73 
74 


* 


BRU 


CL.R 


00271 


c 


70 


-322U4 


75 


U03 


SK* 


C29 


00272 


c 


01 


30300 


76 




BRU 


U04 


00273 


c 


76 


30245 


77 




LDA 


ACCjM 


00274 


c 


14 


02205 


78 




ETR 


C30 


00275. 


c 


35 


40307 


7* 




STA* 


UNTl 


C0276 





61 


30307 


60 




KIN 


UNT|_ 


00277 


c 


01 


30267 


61 


* 


BRU 


U01 


00300 


c 


66 


300U6 


83 


U04 


RSH 


6 


00301 


c 


76 


00245 


84 




LDA 


ACCuM 


00302 


c 


67 


30006 


85 




LSH 


6 


00303 


c 


01 


30260 


6 6 
87 
83 


* 
* 


BRU 


U0U1 



ad?: 



RESET UNIT N&. TA6LE LIMIT 



READ CHAR 

CHARACTER = C/R 

YES 

SET UNIT NO. TABLE INDEX 

EXIT 

C&MMA 

YES 

107 

SAVE UNIT NO. 

ADVANCE LIMIT 



PACK CHARACTER 



OP 

0! 

O 



CO 

H 

o 



o 



o 
o 



o 

o 
o 



00304 


C 


00 00000 


69 


UN 


PZE 




00305 


C 


00 30310 


90 


UNTB 


PZE 


UNT 


00306 


C 


00 30310 


91 


U.NTI 


PIE 


UNT 


00307 


C 


00 00310 


92 
93 


UNTL 

* 


PIE 


UNT 


00310 




00040 


94 
95 
96 


UNT 

* 


BSS 


32 


00350 


c 


00 0Q000 


97 


suoo 


PIE 




00351 


c 


76 00307 


98 




LDA 


Ufl'TL 


00362 


c 


73 00306 


99 




SKG 


UNTl 


00353 


c 


01 30436 


100 




BRU 


SUOI 


G0364 


c 


61 30350 


101 




MIN 


SUOO 


00365 


c 


76 40306- 


102 


SUG2 


LDA* 


UNT I 


00356 


c 


35 00304 


103 




STA 


UN 


003S7 


c 


71 00475 


104 




LDX 


U8STL 


00360 . 


2 


76 30475 


105 




LDA 


UBStL.2 


00361 


c 


14 32201 


106 




ETR 


C26 =677777670 


003 6 2 , 


c 


16 30304 


107 




ntas 


m 


00363 


2 


35 30475 


1CS 




STA 


UaSTL.2 


00364 


c 


41 3C13b0 


109 




BRX 


*-4 


00365 


c 


76 30304 


110 




LDA 


UN 


00366 


c 


14 32176 


111 




ETR 


C23 


00367 


c 


35 30012 


112 




STA 


Tl 


00373 


c 


75 32176 


113 




LDB 


C23 


00371 


c 


70 30460 


114 




SK* 


RTS 


00372 


c 


02 30374 


115 




BRU 


*«-2 


00373 


c 


01 30434 


116 




BRU 


SU99 


00374 


c 


76 30460 


117 




LDA 


TOP 


00375 


c 


14 32202 


118 




* ETR 


C27 =677777677 


00376 


c 


16 30012 


119 




MRG 


Tl 


00377 


c 


35 30460' 


120 




STA 


TOP 


00400 


c 


46 30003 


121 




CLR 




00401 


c 


76 00012 


122 




LDA 


Tl 


00402 


c 


17 32176 


123 




EGR 


C23 


00403 


c 


67 00012 


124 




LSH 


10 


00404 


c 


35 30013 


125 




STA 


T2 


00405 


c 


71 30457 


'l"2"$ 




LDX 


8HTL 


00*06 


2 


76 4Q457 


127 




LDA* 


BMTl.2 



UNIT NUMBER 

UNIT NO. TABLE BEGINNING 

UNIT NO. TABLE INDEX 

UNIT NO. TABLE LIMIT 

UNIT N&. TABLE 



STEP UNIT NO. SUBR. 

END OF TABLE 

YES 

NO 



UPDATE ALL EOM'S AND SKS'S WHICH 
REQUIRE BOTH A UNIT ADDRESS AS 
WELL MS A BUFFER SELECTION. 



0100 

0100 

SEE If BUFFER SELECTION HAS CHANGED 

YES. 

NO 

UPDATt ANY EOM'S AND SKS'S WHICH 

REUJIKt ONLY BUFFER SELECTION IN 

BIT POSITION 17. 



0100 CHANGE BIT FOR M I S. BIK SELECT 



UPDATt ALL BIN'S AND hio'a T& 



QTQ 



l-H 

CO 

H 

l-H 

o 



o 



o 
o 



o 

O 

o 



00407 


C 


14 02203 


12S 




ETR 


C28 =977577777 


00410 


C 


16 30013 


129 




mo 


T2 


00411 


2 


35 40467 


130 




ST A* 


BMTL.2 


00412 


C 


41 00406 


131 




BRX 


*-4 


00413 


C 


76 00012 


132 




LDA 


Tl 


00414 


c. 


Z5 02216 


133 




LDB 


EIGhT 


00415 


c 


72 02176 


134 




SKA 


C23 


00416 


c 


67 00001 


13S 




LSM 


1 


00417 





36 00012 


136 




STB 


Tl 


00420 


c 


67 00006 


137 




LSH 


6 


00421 


c 


36 00013 


13i 




STB 


T2 


00422 


c 


76 00441 


139 




LDA 


BET 


00423 


c 


14 02200 


1*0 




ETR 


C2S 


00424 


c 


16 00012 


141 




MRG 


Tl 


00425 


c 


35 00441 


142 




STA 


BET 


00426 


c 


71 30447 


143 




LDX 


B*Tl 


00427 


2 


76 40447 


144 




LDA* 


■BRT'l»2 


00430 


c 


14 32200 


145 




ETR 


C25 


00431 


c 


16 30013 


146 




MRG 


T2 


00432 


2 


35 40447 


147 




STA* 


BRTi_t2 


00433 


c 


41 3Q427 


i<* 




BRX 


*-4 


00434 


c 


61 30306 


149 


SU99 


MIN 


UiMTi 


00436 


G 


52 30350 


150 
.15* 


* 


BRR 


SUOo 


00436 


C 


76 303U5 


152 


SU01 


LDA 


UNTB 


00437 


c 


35 -30306 


153 




STA 


UNtl 


00440 


c 


01 30355 


154 
155 
156 


* 
* 


BRU 


SU02 


00441 


c 


40 20010 


157 
158 


BET 

* 


BET* 










159 


* BUFFER READY ELECTION TABLE 








160 


* 












161 


* 






00442 


c 


00 30641 


162 


BRT 


PZE 


Still 


00443 


c 


00 31057 


163 




PZE 


BRT2 


U0444 


c 


00 31361 


164 




PZE 


BRTi 


00445 


c 


00 Q136S 


165 




PZE 


BKT« 


QU446 


c 


00 31367 


166 




PZE 


BRT* 



OPERATE ON EITHER CHANNEL 



010 

Y BUFFER 

YES 

NO.. SAVE CONST. FOR BET 

SAVE CONST. FOR BRT 
UPDATE THE BET INSTRUCTION 
77770000 



UPDATE ALL BRT INSTRUCTIONS. 
77770000 



ADVANCE UNIT NO. TABLE INDEX 
EXIT 

END OF TABLE 
RESTORE HDEX 



BUFFER ERROR TEST 

THIo TABLE CONTAINS Th£ ADDRFSSES 

of all the brt instructions used in 
the program 



OQ' 

o 



05 



o 



o 



o 

OQ 

o 



o 

o 
o 



00447 C 00 77773 



00450 
00*51 

00^2 
0G4S3 
00434 
00455 
00456 
GQ457 



UQ46D 



U g 4 6 1 
00462 
03463 
U 4 b 4 
ij Q 4 c 5 

00^556 

GU457 
00170 
00^71 
G0472 
00473 
CU474 
00475 



00476 
00*77 



00 

00 
00 
00 
00 
00 
00 
00 



30645 
30655 
30703 
31360 
31364 
31375 
31663 
77771 



C 02 14000 
30460 



C 02 
C 02 
U 02 
C 02 
02 
C 02 



02 
02 
40 
40 
40 
40 
00 



30461 
33650 
33610 
32050 
33670 
37670 
33630 
37630 
14010 
10410 
14010 
12010 
11010 
77764 



C 46 30003 
C 71 02127 



167 

168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
171 
17$ 
180 
18 1 
182 
183 
184 
185 
186 
187 
168 
189 
190 
191 
192 
193 
194 
195 
196 
197 
19§ 
199 
200 
201 
202 
203 
204 
205 



RTL 



PZE 



BKT-* 



W/YIM AND MI W/Y SELECTION TABLE 



THIS TAdLE CONTAINS THE ADD.RE&SES 
OF ALL THE BIM AND WIS INSTRUCTIONS 
USED IN THE PROGRAM 



MT 



MTL 



PZE 

PZE 
PZE 
PZE 
PZE 
PZE 
PZE 
PZE 



BrtTl 

BMT2 

8.MT3 

BrtT4 

BMT5 

BM.T6- 

BHT7 

BUT-* 



BUFFER SELECTABLE ONLY TABLE 



TS 

OP 



RTSW 
SOU 



RTS 



UNIT AND BUFFER SELECTABLE TABLE 



B3T 

T 

T 

EOF 

T 

TR 

F 

R 

EW 

RT 

PT 

TT 

TT* 

B3TL 



SOO 



EQU 

WTBH 

RTBul 

WTDW 

ETW 

ETRW 

SFBW 

SRBW 

REWW 

TRTW 

FPTtf 

BTTW 

ETTW 

PZE 



CLR 
LDX 



* 

0.4 

0.4 

0.1 

0.4 

0.4 

0.4 

0.4 











U8ST-* 



ECTl 



START 

CLEAR COUNTERS 



o 



en 
H 

a 



o 



o 

OQ 

o 



o 

o 

o 



00500 


2 


35 


02127 


206 


STA 


ECTl.2 


005G1 


C 


41 


00500 


20? 


BftX 


*-i 


QQ5.Q2 


c 


Z6 


02101 


■_20t 


LDA 


IRN 


00503 


c 


35 


02102 


209 


STA 


IRN 


00504 





71 


30027 


210 


LDX 


AORftSK 


00505 


c 


76 


00026 


211 


LDA 


ONES 


00506 


2 


35 


30000 


212 SOI STA 


0,2 


00507 


2 


72 


ooooo 


213 


SKA 


0*2 


00510 


C 


01 


00513 


214 


BRU 


902 


00511 


2 


77 


34000 


215 


EAX 


-2048.2 


00512 


C 


01 


00506 


216 

21* .* . 


BRU 


SOI 


00513 


C 


37 


00012 


218 802 STX 


Ti 


00514 


C 


76 


00012 


21$ 


LDA 


Tl 


00515 


C 


54 


00564 


220 


SUB 


IMAgC 


00516 





35 


00536 


221 


STA 


MMRl 


00517 


c 


73 


00557 


222 


SKG 


SMR|_ 


00520 


c 


35 


00557 


223 


STA 


SMRl 


00521 


c 


46 


20005 


224 


ABC 




00522 


c 


76 


00557 


225 


LDA 


SMR|_ 


00523 


c 


73 


02216 


226 


SKG 


EIGHT 


00524 


c 


46 


00014 


227 


XAB 




00525 


c 


35 


00560 


228 


STA 


MfcL 


00526 


c 


01 


00573 


229 


BRU 


MOO 


00527 


c 


o: 


30573 


230 


BRU 


WOO 



COMPUTE MEMORY SIZE 



SAVE flEMORY MAX RECORD LENGTH 
IS MEMORY MAX .► SPECIFIED MAX 
NO* DROP SPECIFIED 

YES 

IS SPECIFIED MAX > 8 

NO* USE MEMORY MAX 

SAVE MAXIMUM RECORD LENGTH 



OQ 
CD 

00 

O 



tr 1 

l-H 



g 



o 



o 

OQ 

o 



o 

o 
o 









231 




PAGE 










232 


• 












233 


* 




COMPUTE RECOR 








234 


* . 






00533 


C 00 


00000 


235 


CRLS 


PZE 




00531 


C 76 


02104 


236 




LDA 


RRN 


00532 


C 14 


00027 


237 




ETR 


AORhSK 


00533 


C 73 


00560 


238 




SKG 


MtfL 


00534 


C 01 


30537 


239 




BRU 


*+3 


00535 


C 54 


30560 


240 




SUB 


MRL 


00536 


02 


00532 


241 




BRU 


*-< 


00537 


C 73 


02215 


242 




SKG 


FiJUir 


00540 


C 55 


32215 


243 




ADD 


F*U* 


00541 


C 35 


005t 1 


244 




STA 


RL 


00 542 


C 55 


no5< * 


24| 




ADD 


I«Aj?C 


00543 


C 35 


305te3 


246 




STA 


RitA" 


0054' 


C 46 


30003 


247 




CLR 




00545 


C 54 


30561 


243 




SUB 


RL - 


GQ5.46 


C 35 


30562 


24# 




STA 


NRL 


00547 


C 72 


30572 


250 




LDX 


REATL 


00550 


2 76 


40572 


251 




L D A * 


REATL.2 


00551 


C 14 


322U6 


252 




ET* 


C31- 


00552 


C. 16 


0Q563 


253 




MRG 


REA 


00553 


2 35 


40572 


254 




STA* 


REATL t 2 


00534 


C 42 


30550 


2"5 




6RX 


*-4 


00.5 55 


C 52 


30530 


2b6 
257 
258 


* 
* 


BSP 


CRLS 


00556 


C 00 


30000 


259 


MMRL 


PZF 




00557 


C 00 


30000 


26,0 


SMRL 


PZE 




00560 


C 00 


30000 


261 


MRL 


PZF 




00561 


00 


30000 


262 


RL 


PZE 




00562 


C 00 


30000 


263 


NRL 


PZE 




00563 


C 00 


30000 


264 


REA 


PZE 




00564 


00 


02234 


265 

266 


IMAGC 

* 


PZE 


IMAtS 








267 


* RECORD END 


ADDRFSa TABLE. 








268 


* 






005.55 


C 00 


30612 


269 


KEAT 


PZE 


1404a 



SAVE KECORD LENGTH 
SAVE tfECORD END ADDRESS 



77740000 



MEMORT MAX RECORD LENGTH 
SPECIFIED MAX- RECORD .LENGTH 
MAXIMUM RECORD LENGTH 
RECORD LENGTH 
NEGATIVE RECORD LENGTH 
RECORD ENO ADDRESS 
IMAGE CONSTANT 



act 

CD 

o 



en 

O 



o 



o 

O 



o 

O 
O 
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275 


PA^E 












276 * 














277 * 




START 










278 * 






00573 


1 


76 


30203 


279 WOO RP'F 


RPPF 


00574 


C 


43 


31036 


280 


BRM 


RalAy 


DOS 7.5 


1 


7 7 


30200 


281 


SPF 


Sd? 


00576 


I 


76 


30201 


282 


RPF 


ETF 


00577 


c 


46 


33003 


263 


CLR 




OOfeOO 


c 


35 


32107 


284 


STA 


wRC 


00601 


c 


76 


32102 


> = 986 1 


LDA 


1RN 


00602 


c 


35 


32104 


28 6 


STA 


RRN 


0.0603 


c 


43 


30530 


287 w04 6RN 


CRL3 


00604 


c 


76 


32107 


288 


LDA 


w*c 


00605 


c 


35 


322.34 


289 


STA 


I MAG 


00606 




46 


30003 


290 


CLR 




00607 


c 


71 


30562 


291 


L0X 


NRL 


00613 


c 


76 


32104 


292 


LDA 


RRN 


00611 


c 


41 


30612 


293 


BRX 


**l 


0U612 


2 


35 


30000 


294 wC4£ STA 


***2 


GC613 


C 


67 


3Q013 


295 


LSH 


11 


00614 


c 


5^5 


40612 


296 


ADD* 


W04a 


00615 


c 


65 


32105 


297 


ADD 


KK 


00616 


c 


41 


30612 


299 


BP* 


W04a 


0617 


c 


35 


■32104 


2 fe 9 


STA 


RRiv 


00620 


I 


76 


30212 


330 W04B RPF 


WEF 


00621 


1 


76 


302u4 


311 


RPP 


awl 


00622 


c 


43 


310&2 


302 w05 BPM 


TRSuBrt 


0G6<!3 


c 


23 


30472 


303 


EXU 


FPT 


00624 


c 


01 


31021 


304 


BRU 


FPE 


006 2 5 


c 


o3 


30212 


305 


SKN 


WEF 


U0626 


c 


63 


3 2 u 


306 


SKN 


SdF 


00627 


c 


01 


3 065 2 


307 


BRU 


W06 


00630 


c 


23 


33473 


308 


EXU 


BTT 


00631 


c 


01 


30634 


309, 


BRU 


**3 


00632 


c 


23 


30470 


310 


EX II 


REW 


00633 


c 


o: 


30622 


3 J 1 


BRU 


W05 


00634 


c 


71 


32172 


312 


LDX 


C19 


006 35 


c 


76 


30000 


313 


LDA 


* * 



WRITE PASS 



R I RPPF J 

REWINJ ALL UNITS 



ClFaR WRITE REC&RO C&UN'f 



GET RdC&RO LENGTH 



L8AD NEGATIVE RECORD LENGTH 
GENERATE RAND8M NUMBERS 



R [ v 
H[S 
TAP 
FIL 

YES 
N9. 
N&. 
YES 
YES 
YES 
N8 



RI rt ERR9R FLAG) 

*1 J 

E t<EA.DY 

E RK9TECT &N 

PREVIOUS wRITE tRRDK 

Io THIS THE FIRST "BLCjCK 

• N& ■ 

• l9AD P9INT 



04000U 

WAIT 400 flILLlSECeNDS 



QTQ 



O 



CD 

H 

o 



o 



o 

OQ 

o 



o 

o 
o 



00636 


C 


41 


00635 


314 


00637 


C 


23 


0Q47Q 


315 


00643 


C 


7i 


32173 


316 


00641 


C 


40 


21000 


317 


00642 


C 


71 


32174 


318 


00643 


C 


43 


310o2 


319 


00644 


c 


23 


33464 


326 


006-15 


c 


12 


30000 


321 


00646 


c 


41 


3064* 


322 


00647 


c 


23 


30460 


323 


00650 


c 


43 


31056 


324 


006S1 


c 


01 


30652 


325 



8RT-1 



oMTl 



brx 


*-l 


EXU 


REW 


LDX 


C20 


8RTX 




LDX 


C21 


8R* 


TKSuBR 


EXU 


ET 


MIB 


* * 


PRX 


*-l 


EXU 


TUP 


6RW 


BRSuBR 


8*U 


W06 



DETERMINE TYPE 5F TAPE UNIT 
-600 

-7200 

ERASE STARTING LEADER 



i — > 

o 



G5 TO WRITE 



en 

H 
i— i 

o 



o 



o 

QTQ 

o 



o 

o 
o 











326 




PAGE 












327 


* 






00652 


C 


43 


01062 


328 


M06 


BR* 


TRSuBR 


00653 


C 


71 


30562 


32$ 




LDX 


NRL 


00654 


C 


23 


30461 


330 




EXU 


WT 


00655 


2 


12 


30000 


331 


8.MT2 


MIB 


**»2 


QQ65.6 


C 


41 


30655 


332 




BRX 


*-l 


00657 


C 


23 


30460 


333 




EXU 


T&P 


00663 


C 


43 


31066 


334 




BR* 


BRSu»R 


00661 


C 


23 


30474 


335 




EXU 


ET'T 


00662 


1 


77 


30201 


336 




SPF 


ETF 


00663 


c 


23 


30441 


337 




EXU 


BET 


00664 


c 


01 


30722 


338 




BRU 


WQ1 


00665 


c 


43 


30250 


339 




BR* 


ST&P 


0U666 


c 


43 


30350 


340 


WQ7 


br* 


suoo 


00667 


c 


o: 


30671 


341 




BRU 


* + 2 


00670 


c 


01 


30620 


342 




BRU 


■WQ4s 


00671 


1 


76 


30200 


341 




RPF 


S3F 


00672 


c 


61 


32107 


344 


W03 


WI* 


w*C 


00673 


c 


76 


32106 


345 




LDA 


**C 


CJ0674 


c 


53 


30201 


346 




SKN 


ETF 


00675 


c 


73 


32107 


347 




SKG 


wkc 


00676 


c 


01 


30700 


348 




BRU 


**2 


00677 


c 


01 


30603 


349 




BRU 


W04 


007Q3 


c 


43 


30250 


350 




BR* 


STS? 


007J1 


c 


43 


31062 


351 


W03A 


BRM 


TRSjBR 


00702 


c 


23 


30463 


362 




EXU 


WEftF 


00703 


c 


12 


32177 


353 


8*T3 


MIB 


C24 


00704 


c 


23 


30460 


354 




EXU 


T&P 


00705 


c 


43 


31056 


355 




BR* 


BRSjBR 


0U7Q6 


c 


43 


31062 


356 




BR* 


TRSuBR 


00707 


c 


23 


3047G 


357 




EXU 


Rtw 


00710 


c 


43 


30350 


353. 




BR* 


SUOn 


00711 


c 


01 


30713 


359 




BRU 


**2 


00712 


c 


-4 


L0701 


366 




BRU 


W03a 


00713 


c 


61 


32111 


361 




MIN 


WPC 


Q07l« 


c 


43 


30250 


362 




BRM 


STOP 


00715 


c 


40 


20200 


363 




BPT 


? 


00716 


c 


01 


00720 


364 




BRU 


* + 2 



WRITE REC&rcD 



WAIT F&R TAPE T8 ST&P 

END OF TAPE 

YES 



1) 
p 

OQ 



o 



YES 

NO 

STEP UNIT NO. 

D&NE 

C&NTlNUE 

RISTAKTINQ 8L&C* FLAG] 



END &F TAPE FLAG 
RESET, EN.&UGW. RECORDS 
SET. YES 

NO 



CO 

H 

i— i 

a 



WRITE E&F f S 
17 



REMNU 

STEP UNIT NU. 



O 

p 

rt- 
P 

O 





o 

o 
o 
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» 


oe 


<t 




a. 


i- 




ot 
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<i 


3 
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Q. 


0J 


ZJ 


«3 


to 


1— 



<r a. 
o to o 
a. i- o 
to to oc 



at ac zz 
a? at at* 

ffl <Q St 
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SO tO <4> V&> 
O TO O OT 



o o r%. 

Oi)(M 

-* <v or> 
— » o — • 
o o o 

O O •-« 
V T O 

O O O 



r-s o -• 

— • <M <\* 

O O CJ 

o o o 











369 


PARE 












370 * 














371 * 




WRITE ER 










372 *. 






00722 


C 


43 


01062 


373 wOi 8RM 


TRSijBR 


00723 


c 


71 


00562 


374 


LDX 


NfTL 


007*4 


c 


23 


30465 


375 


EXU 


ETR 


00725 


c 


23 


30703 


376 


EXU 


BMT3 


G0726 





41 


3Q725 


377 


BRX 


*-i 


00727 


c 


23 


00460 


378 


EXU 


T&P * 


00730 


c 


43 


01056 


379 


BRM 


BRSuBR 


0Q731 


I 


77 


30212 


380 


SPF 


WEF 


00732 


c 


43 


30260 


381 


BR* 


ST9P 


00733 


c 


53 


002U4 


382 


SKN 


Swl 


00734 


c 


01 


00774 


363 


8KU 


WO 1a 


00735 


c 


61 


32114 


384 


MIN 


RWE'C 


00736 


c 


40 


20200 


38S 


BPT 


2 


00737 


c 


o: 


0'07o4 


386 


BRU 


WQiB 


00740 


c 


23 


01276 


.387 


EXU 


euT^ 


00741 


c 


71 


02170 


388 


LDX 


C17 


00742 


2 


12 


0101* 


389 


Ml* 


KEW-+13.2 


00743 


c 


4,1 


00742 


390 


BRX 


*-l 


00744 


c 


43 


32050 


391 


BRM 


5MAUN 


00745 


c 


71 


32165 


392 


LDX 


CI 4 


00746 


2 


76 


01020 


393 


LDA 


WcW+4,2 


00.747 


C 


75 


32215 


394 


LDP 


KEY 


00753 


C 


43 


31147 


395 


8%* 


W95 


00751 


c 


4: 


00746 


396 


brx 


*-3 


00752 


c 


02 


14000 


397 


Teptf 




0Q7S3 





43 


310*6 


398 


BRM 


W3R3B* 


Q07S4 


c 


40 


20040 


399 WOie BPT 


4 


00765 


c 


00 


00000 


400 


HIT 




00756 


c 


43 


30250 


4C1 


BRM 


stsp 


00757 


1 


76 


30204 


402 


RPF 


5*1 


00760 


c 


43 


31062 


«C3 


BRM 


TRSijBR 


00761 


c 


71 


005o2 


404 


LDX 


MRL 


0076? 


c 


23 


3 u 4 o 4 


405 


EXU 


ET 


00763 


c 


23 


30703 


406 


EXU 


BMT3 


00764 


c 


41 


D07o3 


4C7 


BR* 


*-l 



BACKSPACE AND ERASE REC8RU 



USE DUMMY MIB INSTRUCTION 



SIWRITE ERRSR FLAG) 



FIRST TIME 
SEC&NiJ TIME 



-13 



-4 



EKASE KEC&RD FtfK*ARD 

use dummy mis instruction 



OTQ 
CD 



o 



en 
i— i 

o 



o 



o 

o 



o 

o 

o 
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■is 
to 

:o 

O. tf)H (Utfi U.N 

*3 ne l— ♦ o I- O 

H mill « 3UI3 



ID X.' D-3 3 U- 3 

x or x os ae a_ -as 

lit ID 111 (O ID 0) ID 



O O •-* »■* «"*• •«• •"■! 

*T V V : T V <T V 



O « T (VI (M -• <0 

«0 I/) N N«D O * 

V O V »N> VD (M SO 

a -* o o o o a 

o o o o o o o 

o on M*<KHi 

CXI T W O O N d 

O O CJO o -• o 



to *o rs. o -« cv to 

vfi vO tfi IS N K N 
N NN NN KN 

o o cs o o o o 
o o o o o a a 



00774 
00775 
00776 



00777 
G1QC3 
01001 
01002 
01003 
0.1C04 
01 00.5 
G10Q6 
01007 
01013 
01011 
01012 
01013 
Q10M 
01015 
01016 
01017 
01020 

01021 
01022 
01023 
01024 
01025 
01026 
01027 
01030 

01031 
01032 
01033 
01034 



1 77 302u4 
C 61 02113 
C 01 00622 



521212 

513163 
124721 
621212 

252346 
241245 
331212 
513163 
122551 
621212 
256651 
632512 
515262 
C 00 
C 00 
00 
00 
521212 



66 

25 

62 

51 

51 

46 

66 

25 

51 

51 

31 

25 

12 

2111 

2107 

2113 

2114 

12 



23 
71 

12 
41 

43 
02 
43 
01 



01276 
02154 
01036 
01023 
02050 
14000 
31066 
00204 



52121226 
31432512 
475146S3 
25236312 



415 
416 
417 
418 
419 
420 
421 
422 



423 
424 
425 
426 
427 
423 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 



* 
H01A 



* 

* 
WEM 



MEM 



SCRC 

* 

FPE 



* 
FPM 



PAGE 

■SPF 
BRU 



BCI 



PZE 
PZE 
PZE 
PZE 
0CT 

EXU 

LDX 

MIW 

BRX 

IRM 

TfrPw 

BRM 

BPU 

BCI 



Stfl 
WEC 
WQ5 



S { S W n 



13»i WRITE PASS REC3RD H* . WRITE ERRS REWRITE EKRS 



WPC 
WRC 

wee 

RrfEc 
52121212 

■0JT4 
CS 
FPM+5.2 
*-l 
& M A U N 

wBRsBrt 
MCOl 

5,1 FILE PROTECT 9H 



FILE PROTECT ERROR 
-5 



*0 

TO 



O 



H 
i— t 

2, 

a 



o 



o 

TO 

o 



o 

o 
o 
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<M 



to 

XO 



c 



01036 
01037 
01040 
1 0*i 1 

01042 
01043 
01044 
01045 
Q-1046 
01047 
01050 
ClOal 
010*2 
010*3 
01054 
01055 



01056 
010S7 
01060 
01061 



01062 
01063 
01064 
01065 



0106-6 
01067 



00 
76 
71 

55 
17 
35 
17 
35 
02 
02 
41 
76 
35 
43 
20 



v w 4, 



00000 
02175 
02153 
300<i4 
021/6 
01046 
32176 
01047 
14010 
14110 
01041 
00305 
30306 
00350 
00000 
01036 



C 00 00000 

C 40 21000 

C 01 01057 

C 51 3lQa6 



C 00 OOOuO 

C 23 0U471 

C SI. 01062 

C 01 01063 



C 00 OQOCO 
C 40 21000 



439 

4<?Q 

441 

442 

443 

444 

445 

446 

44? 

448. 

449 

450 

451 

45 2 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

474 

475 

476 

477 



* 

* • 
RWAU 



RLSSP 



t w A U 1 
RwiAU2 



* 

* 

* 

6RSU8 

6RT2 



* 
* 
* 
TRSUB 



* 
* 
*BRSB 



PAGE 



PZE 
LDA 
LDX 
ADD 

esr 

STA 

E*P 

STA 

REW*I 

REWY 

BRX 

LDA 

STA 

BRM 

NOP 

BRP 



R PZE 
BRTX 
BRU 
BRR 



R PZE 
EXU 
BR* 
BRU 



R PZE 
6RT* 



REWIND ALL UNITS 



C22 

C3 

QHt 

C23 

RWAul 

C23 

RwAy2 

*• 

** 



0214107 

-8 

GENERATE REWIND INSTRUCTIONS 

100 

0100 



RL&?P 
UNT'rt 
UNTl 
SUOD 



RESET UNIT NUMBER TABLE INDEXEP 

SET UP FIRST UNIT. 
RWAu 
BUFFER READY S-U*R&UT INE. 



*-l 

BRSyBR 



TAPE UNIT READY SUBR&UTINt 



TRT 

T R 5 u B R 

*-2 

» BuFFFR READY SUdRaUT I NE . 



CD 



o 



H 
i— i 





O 



o 

OQ 

o 
o 

o 
o 
I* 



01070 
01071 



01072 
01073 
01074 
U1075 
01076 
01077 



02 

51 



00 
46 
71 

35 

41 
52 



01067 
01066 



00000 
30003 
02166 
0iU7 

01075 
01072 



478 

479 
480 
481 
482 
483 
464 
485 
496 
48 7- 
48S 



* 

A 

CECS 



BSD 

BRR 



PZE 
CL* 
LDX 
STA 
BRX 



*-l 

Wa*,BR 

CLEAR ERR&R. C&UN'TERa SU9RCHJTJNE 



CIS 

ECTl,2 
*-l 
CECS 



-6 



OQ 
CD 

o 



CO 
H 

H-l 

o 



o 

p> 
p> 

I— 1 

o 

O 



o 

o 
o 



01 
.01 
01 
01 
■01 
01 
01 
01 
01 
01 
01 
01 
01 
Gl 
01 
01 
01 
01 
01 
01 
01 
01 

01 
01 



01 
01 
01 
01 
01 
01 
01 
01 
01 



00 
01 

0? 

03 

05 
06 
u/ 
10 
11 
1? 
13 
14 
IS 
16 
17 
20 
21 
22 
23 
24 
^6 
26 
27 



30 
31 
32 
33 
34 
35 
36 
37 
40 



00 
23 
53 
02 
12 
12 
01 
12 
12 
71 
12 
41 
02 
43 
23 
71 
76 
75 
43 
41 
12 
02 
43 
51 



30000 
31276 

00203 

01107 

01020 

^ I 1 3 6 

31111 

01133 

3 U 3 4 

32171 

01147 

01112 

140U0 

01066 

01275. 

02154 

02141 

D0024 

31147 

01120 

01020 

14000 

31066 

011U0 



124721*2 
62122446 
15 251212 
52121266 
51316325 
6212i2l2 
£1252124 
621212*6 
51316325 



489 

490 

491 

492 

493 

494 

495 

496 

497 

49S 

499 

500 

501 

502 

503 

504 

505 

5C6 

507 

50« 

509 

510 

511 

512 

513 

514 

615 

516 

517- 

513 

619 



SPCS 



9PCS1 



* 
RDM 



PAGE 



PZE 
EXU 

SKN 
8RU 

niw 

MI.W 

e.Ru. 

MIW 

LDX 

MIW- 

BRX 

TUP* 

8RP 

EXU 

LDX 

LDA 

LDB 

BRM . 

BRX 

MIW 

19P + 

BR* 

BR* 



8CI 



&Ul>UT PASS ceUNT£Ra SUBROUTINE. 



READ PASS 
IMS 

rss 

READ 

WKITE 

-15 

PASS uCNE 



SUT4 

RPPff 

**4 

SCRC 

P0M+6 

• ♦3 

P'DM*3 
PDM+4 

cia 

PD*+15.2 
*-l 

WdRsS* 

SUTi 

C6 

»PCl + 5«2 

KEYi 

W&S 
UPC 3 1 

SC!rC 

■wBR'-sB* 
CrPCS 



PASS rtJNE 1 wRITtS RcAUS WRITE tNK REWRITES PAO R£ 



-5 






O 



en 

H 
i— i 

o 



o 



o 

OQ 

o 
o 

o 
o 
4^ 
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521 


PAGE 












522 * 














523 * 

524 * 




&CTaL 


01147 


C 


00 


30000 


525 W&S PZE 




01150 


c 


35 


00015 


526 


STA 


T4 


01151 


c 


46 


30014 


527 


XAB 




01152 


c 


54 


00024 


529 


SUB 


»NE 


01153 


c 


72 


30025 


529 


SKA 


SIGN 


01154 


c 


01 


01157 


530\ 


BRU 


**3 


01155 


c 


12 


31607 


531 


MIW 


SPC'mAR 


01156 


n 


01 


31152 


532 


BRU 


■*-4 


01157 


c 


76 


4Q015 


533 


LDA* 


T4 


01163 


c 


75 


32163 


534 


LDP 


C4 


01161 


c 


66 


200U3 


535 


RCY 


3 


01162 


c 


35 


30015 


536 


STA 


T4 


01163 


c 


12 


30015 


537 


KIW 


T4 


01164 


c 


67 


30006 


536 


LSH 


6 


01,165 


c 


72 


30024 


53* 


SKA 


9 Hi 


01166 


c 


CI 


31161 


540 


8RU 


*-5. 


01167 


c 


51 


01147 


5*1 


BRP 


was 



77777770 



JQ 



KURD OUTPUT SUBROUTINE. .. K 



CO 

I— < 

o 



o 



o 
o 



o 
1^ 

o 
o 

4^ 











542 


PAGE 












543 * 














544 * 

545 *. 




&PESAT&R 


01170 


C 


02 


02641 


546 300 TYPW 


1.4 


01171 


C 


12 


01020 


547 


MIW 


SCRC 


01172 


C 


S3 


00203 


548 


S.KN 


RPPF 


01173 


C 


01 


01176 


549 


BRU 


* + 3 


01174 


C 


12 


01136 


550 


MIW 


PDM+6 


01175 


c 


01 


01200 


551 


BRU 


**3 


01176 


c 


12 


01133 


552 


MIW 


P0M>3 


01177 


c 


12 


31134 


553 


MIW 


POM+4 


01200 


c 


43 


320*0 


554 


BRM 


&MAl)N 


01201 


c 


71 


02167 


555 


LDX 


C16 


111202 


c 


12 


.01020 


556 901 MIW 


SCR.C 


01203 


c 


02 


14000 


55* 


T&PW 




01204 


c 


43 


01066 


558 


BRM 


WdRSBR 


01205 


c 


02 


02641 


559 


TYPW 


1.4 


01206 


2 


12 


01243 


566 


MIW 


»r*i8.2 


C1207 


c 


02 


14000 


561 


T&PW 




01210 


...c 


43 


01066 


.56? 


BRM 


WsiKSBR 


01211 


2 


f€ 


02152 


563 


LDA 


CLL*U.2 


01212 


c 


75 


02213 


564 


LDB 


TW& 


01213 


c 


02 


02041 


565 


TYPal 


1.1 


01214 


c 


43 


01147 


566 


BRM 


W&5 


01215 


c 


41 


01202 


567 


BRX 


901 


01216 


c 


02 


14000 


568 


T&PW 




01217 


c 


43 


01066 


569 


BRM 


WBRsBR 


01220 


c 


01 


00204 


570 


BRU 


MC01 



&PE*AT&R REQUESTED &UTPUT . R&UT INE 



PASS 
WRITE 

READ 



-18 



CD 



CO 

H 
i— i 

o 



o 



o 
o 



o 

o 
o 
1^ 







571 
572 * 


PAGE 




— — -- 


— - 


573 * 

574 * 




OUTPUT 


01221 


44S12312 


575 9T 


BCI 


i.KRC 


D1222__ 


44514312 


S7fc 


BCI 


l.WtfL 


01223 


66512312 


577 


BCI 


I.WrC 


01224 


51512312 


578 


BCI 


i.rrc 


:G1225 


66472312 


57$ 


BCI 


i.wpc 


01226 


51472312 


580 


BCI 


ifRPC 


01227 


66252312 


581 


BCI 


l.to'eC 


JUL 2 3.3. 


51662521 


582 


BCI 


URtfEC 


01231 


47512523 


583 


BCI 


LPrEC 


01232 


23472523 


584 


BCI 


LCpEC 


0L233 


434715£3L...: 


5_8 5 


BCI 


l.LPEC 


01234 


66232523 


586 


BCI 


l.WcEC 


01235 


23300112 


58? 


BCI 


l.CHi 


0J236 


23300212 


58f 


BCI 


!.Ch2 


01237 


23300312 


589 


BCI 


1.CM3 


01240 


23300412 


590 


BCI 


UCW4 


01241 


2.3Ma5l_2 „ 


591 


BCI 


1*Ch5 


01242 


£9300612 


592 


BCI 


1.CH6 



'.TABLE... IDENTIFIERS... ._ ._ _..._ . .£ 

o 



HI 

o 



o 



o 
era 

■o 



o 
o 

Q 



Q1243 
01244 
01245 
QL246 
01247 
01250 



01251 
01352 
01253 
01254 
01.255 
f'1256 

01257 
01260 



35 D1257 

76 4Q000 

16 00025 

35 4Q000 

76 01267 

51 30000 



35 01267 

76 40000 

14 01260 

35 40000 

C 76 012S7 

C 51 00000 



C CMD 00000 
37777777 



593 
594 
595 
596 
597 
598 
599 
600 
601 
608 
603 
604 
605 
6C6 
607 
60S 
60$ 
61C 
61J 
612 
613 
614 
615 



* 
* 
* 
SPF 



* 
* 

RPF 



FT1 
FC1 



PAGE 



P&PD 

STA 

LDA* 

!*RG 

STA* 

LDA 



P&PD 

STA 

LDA* 

ETR 

STA* 

LDA 

BR* 

Pit 
&CT 



PROGRAMED &PERAT&RS. 



17700000 

FT1 



SIG:v 



FT1 





176n0000 

FT1 



FC1 



FT1 





37777777 



SET PROGRAM FLAG 
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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 



PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 



METHOD: 



2. 



Buffered Line Printer Memory Dump 
R. Wilborn, SDS 
January 11, 1964 



Any SDS 910 or SDS 920 with an SDS Model 9173 buffered 
line printer. 

To provide a method of printing the contents of memory 
via the line printer. 



None. 

204 including output buffers. 

Will print at the mas&mum rate Of the line printer. 

The Line Printer Memory Dump Program is in 
relocatable format with a relocating loader. To load 
the program at Location L, enter L in the A register 
and follow the normal fill procedure. 

After loading, the program will halt. The area to be 
dumped is defined by loading the A and B registers. 

A = Starting Location 

B = End Location 

Following the dump, the paper in the printer is restored 
to the home position. Another dump may be initiated at 
this time. 

Data is printed 8 memory locations per line, 50 lines 
per page. The address of the first word is displayed 
at the left of each line. If the entire line is zero, a 
line of blanks will be printed. 
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00014 
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* M F M R Y nu^P ON THE LINE PRINTER 



MC00 



MC10 



MC14 



MC16 



R F I. 

HLT 

STA 

ST* 

PRTW 

BRU 

CLP 

STA 

LDX 

IDA 

STA 

LD* 

STA 

LDA 

LDP 

SKM* 

BRU 

MIM 

BRX 

LDA 

ADD 

STA 

BR* 

SKW 

BRU 

B R U 

LDA 

STA 

SKS 

BRU 

PLPW 

TOPW 

SKS 

BRU 

EOM 

BRU 

CL C 

STA 

LDX 

EAX 

STX 

LDX 

LDA 

STA : 

BRX ; 

LDP ; 
BRw : 
LCY | 
MRO : 
STA 
XAB 



* WIL30RN 5 
RELOCATABLE FORMAT 



START,* 
F I N I S H , 4 
1 

* - 1 , 4 

SKIP. 4 
^8 .4 
START, 4 
T£MP,4 
C3.4 

COUiSlT 1 .4 
CO. 4 
0M23.4 
TEMP, 4 
MC16,4 
TEMP, 4 
M C 1 4 , 4 
C7.4 
S T A K T , 4 
START, 4 
DONE, 4 
SKIP. 4 
*+2 ,4 
MC1Q.4 
MB, 4 
SKIP. 4 
R (£ A Y 
*-l ,4 
1 .4 

READY 

* - 1 , 4 
STEP 

M C 1 . 4 

SKIP, 4 

00.4 

BUFFER+4,4 

D A T A , 4 

M33,4 

I"4A(SE + 33,6 

BUFPER+33,6 

*-?^ 

START," 

CO 0.4 

12 

BJFFER+2,4 
BUFFER+2,4 



ZERO LINE 

ADVANCE COUNTER 
CHECK FOR FINISH 
WAS LAST LINE ZERI 
NO 
YES 

SET FLAG 



SET FLAG 

SET INDIRECT CELL 
SET OUTPUT IMAGE 

CONVERT TO OCTAL 
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MRS 

STA 

LDA 

PTA 

LDP* 

BRM 

XAP 

STA* 

MIN 

XAP 

STA* 

MIN 

MIN 

BRM 

LDP* 

B*M 

RCY 

XAP 

STA 

ET» 

Mtfrt* 

STA* 

MIN 

BAG 

STA* 

MIN 

LDA 

ETR 

MRG* 

STA* 

MIN 

MIN 

B*M 

REDUCE 

N9P 

SKN 

BR I.' 

3K5 

BRU 

LD* 

PL^W 

MIW 

brx 

T.ftPW 

SK5 

B»U 

F.(*M 
BRU 



BUPTEtf + l »4 
BUFFES+t ,4 
C3,4 

C8UNTL4 
START," 

r*coo,4 

DATA, 4 
DATA, 4 

DATA, 4 
DATA, 4 
DATA, 4 
DONE. 4 
START, 4 
5C00,4 
12 

TEMP, 4 
12M23,4 

DATA, 4 
DATA, 4 
DATA, 4 

DATA, 4 
DATA, I 
TEMP, 4 
OH 17,4 
DAT A, 4 
DATA, 4 
DATA, 4 
DAT A, 4 
DONE ,4 
CtfllNTl,4 

CMINTl ,4 

MC20,4 

READY 

*-l ,4 

M i 3 , 4 

1 ,4 

BUFFER+33,6 

*-J ,4 

READY 
*-l ,4 

STEP 
MC10,4 



ST&RE LOCATION 
L&OP COUNTER 
EVEN WORD 



CHECK FOP FINISH 
SPLIT WORD 



CHECK FOR FINISH 



NOT DUNE 
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NOT DONE 
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149 PAOE 

150 * 

151 * PRftGRAM CONSTANTS AND PARAMETERS 

152 * 

153 REDUCE OPH 06000000 
00207 00000000 154 CO DEC 

00210 00000003 155 C3 DEC 3 

00211 00000007 156 C7 DEC 7 

00212 77777771 157 M7 DEC -/ 

00213 77777770 153 M6 DEC -8 

00214 77777737 1 = 9 M33 DEC I -33 

00215 77770000 160 0M17 OCT j 77770000 
0021* 77777777 161 0M23 ftCT ! 77777777 
00217 00007777 162 12M23 ACT 7777 

00220 1212121? 163 BLANK PCI !• 

00221 00 00000 164 CftUNTl P7.F ** 

00222 00 00000 165 DATA PZE ** 

00223 00 00^00 166 FINISH P7E ** 

12^60 167 READY B9PL 12060' 

00224 00 00000 168 SKIP PZE ** LIME 3KIP FLAG 

00225 00 00000 169 START PXF ** 

10469 170 STEP Bft*L 10460 

11460 171 T»P Bft^L 11460 

00226 1212121? 172 IMAGF BCI 11. 00000 00000000 00000000 
00241 00000000 173 BCI 1LO00O0000 00000000 00000000 
00254 00000000 174 BCI 11 .000000 00000000 00000000 

^00267 00041 175 BUFFFR BSS 33 

00330 00010 176 TEMP BSS 8 

00000 177 ENT MCOO 



SDS 900 SERIES PROGRAM LIBRARY 
PROGRAM DESCRIPTION 



Page 1 of 2 



Catalog No. 064001 



IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 



PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 



Line Printer Test Program 
R. Wilborn, SDS 
19 June 1963 



USE: 



Any SDS 920 or SDS 910 with an SDS Model 9170 line 
printer. 

To provide an acceptance test for the SDS Model 9170 
line printer. 



None 

Octal locations 200-3000 (1408 words) 

The printer is driven at its maximum rate: 

300 lines per minute printing, or 

120 lines per second while slewing. 

The Line Printer Test Program is on a self-loading 
paper tape. 

Load the program by the normal Fill procedure. When 
the program is loaded, the computer will halt. 

The paper should be adjusted in the printer such that 
the perforation between sheets is directly over the 
hammers. After the initial setting, the program will 
maintain form control and the page will be restored 
after each test. 

Select the functions to be tested before clearing the halt, 

BP 1 Set: No action. 

Reset: Each character is printed in every 
print position (Figure 1). 

BP 2 Set: No action. 

Reset: Tab and backspace features are utilized 
(Figure 2). 
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USE: (cont..) 



PP 3 Set: No action. 

Reset: Slew 1 page (Figure 3). 

BP 4 Set: No action. 

Reset: Vertical and horizontal control are checked 
by printing a checkerboard of E's (Figure 4). 



Testing will continue as long as the particular test is 
called for by the breakpoints being reset. If all the 
breakpoints are set the program will loop until a test 
is called for. 



METHOD: 



Not applicable. 



Figure 1 

* ** SDS BN-LINE PRINTER TESTER ** 
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THE F8LLBWING TEST WILL PRINT EVERY CHARACTER IN EVERY P6SITI8N. 



ABCDEFGH UKLMNBPQRSTUVWX YZO 123456789 s» 1>J*, H <-$ * 3 J A / ( NABCDEFGH IJKLMN8P0RSTUVWX YZO J 23456789 ■•:>V*.I (<-S*MA / . ( NABCDEFGHIJKLMN8PQ 
BCDEFGHUKLMN8PGRSTUVWXYZ0 123456789 =• :>J*. ) I <-$* 3 ?A /( NABCDEFGHUKLMNBPQRSTUVW XYZO 1 23456789 = ':>./♦.)[<-$* J J A / , ( NABCDEFGH IJKLMNBPQR 
CDEFGHIJKLMN8FQRSTUVWXYZ0 123456789 e» :>•♦.)!<-$* 1 : A /< NABCDEFGH UK LMN8P0RSTUVWXY ZO t 23456789 = ' : >J*. ) I <-$* ] J 4 / , ( NABCDEFGH UK LMNBPQRS 
DEFGH UKLMNBPQRSTUVWX YZO 123456789 =• :w*. ) [ <-$* J ; A /( NABCDEFGH 1 JKLWNBPQRSTUVWX YZO 1 23456789 =':>•♦. 3 [<-$*j;A /.( NABCDEFGH UKLMNBPQRST 
EFGHIJKLMNBPORSTUVWXYZQ 123456789 = • :>*♦. ) I <-£* 3 1 A /( NABCDEFGH UK LMN8PQRSTUV WXYZO I 23456769 =•:>•♦. )(<-$*];A /.( NABCDEFGH I JKLMN8PQABCD 
FGHUKLMNBPORSTUVWXYZO 123456789 ■• :>•+ . ) ( <-$* 3 S A /< NABCDEFGH UKLMNBPQRSTUVWX YZO 1 234567 89 >•:>,/ + . )[<-S*];A / . ( N ABCDEFGH UKLMN8PQRBCDE 
GHUKLMN8PQRSTUVWXYZ0 123456789 = •:>,/♦.) { <-$* \ t A /( NABCDEFGH UKLMNBPQRSTUVWX YZC 1 23456789 >• : >V*. ) t «-S*] S A /♦( NABCDEFGH UKLMNBPQRSCDEF 
H UKLMNBPQRSTUVWX YZO 123456789 ■*:>,/*..)( «-S* ] :A /( NABCDEFGH UKLMNBPQRSTUVWX YZO 1 23456789 =* : >J* . ) [ <-$* ] ; A /.( NABCDEFGH UKLMN&PQRSTDEFG 
IJKLMNBPQRSTUVWXYZO 123456789 =• :W + . ) t <- $* J : A /( NABCDEFGH UKLMNBPQRSTUVWX YZO ! 23456789 =♦:>•♦. )[<-** ItA /»( NABCDEFGH UKLMN6PQ ABCDEFGH 
JKLMN6PGRSTUVWXYZ0 123456789 = ♦ IW + . ) { <-$* 3 % A /( NABCDEFGH UKLMNBPQRSTUVWX YZO I 23456769 ■ •:>* + . M«-S*MA /,( NABCDEFGH UK LMN8PQRBCDEFGH I 
KLMN8PQRSTUVWXYZ0 123456789 b*:>V + .H«-S*1:A /( NABCDEFGH IJKLMNBPQRSTUVWXYZO 1 23*56789 s* 1>J* . 3 t <-i* 3 : A /*( NABCDEFGH UK LMN8PQR3CDEFGK U 
LHN8PQRSTUVWXYZ0 123456789 *•:>/♦. >{«-**15A /( NABCDEFGH UKLMNBPQRSTUVWX YZO I 23456789 »•:»,/♦.) t<-S*3 :A /. ( NABCDEFGH UKLMNSPQRSTDEFGH UK 
KN6PQRSTUYWXYZ0I234567S9 = • 1>J*. ) £ «-$* J S A / I NABCDEFGH UK LMN8PQRSTUVW XYZO 1 23456 789 =• : W*. ) [ <-S* J ; A /,< NABCDEFGH UK LMN8PQ ABCDEFGH UK L 
N8P0RSTUVWXYZG 123456789 ** :>/♦. ) E <-$* J ; A /( NABCDEFGH UKLMNBPQRSTUVWX YZO ! 23456789 = ':>,/♦. )[<-$*MA /»< NABCDEFGH UKLMN8PGSBCDEFGH UKLM 
6PGRSTUV WXYZO 123456789 "• :w+. ) f <-«* 3 t A / ( NABCDEFGH UK LMN6PQRSTUVW XYZO 1 23 45678 9 -*:> J* .)[<-%*] X L /.( NABCDEFGH UKLMN&PQRSCDEFGHUKLMN 
PQRSTUVWXYZO 123456789 = • : W*. U <-»* MA /( NABCDEFGH UKLMNSPQRSTUV WXYZO 1 23456785 s«:>V + .H<-S*MA /. f NABCDEFGH UKLMN8PQRSTDEFGH UK LMNB 
ORSTUVWXYZO J 23456789 = • :w + . 1 [ «-»* 3 J A /( NABCDEFGH UKLMNBPQRSTUVWX YZO 1 23456789 = • : >J+ . J I «-S* J ; A / , ( N ABC DEFGH UK LMN8PQ ABCDEFGH UKLMN8P 
RSTUVWXYZO 123*56789 »•:>*♦.) E<-S* J!A /( NABCDEFGH UKLMNBPQRSTUVWX YZO ! 23456789 «*:>V + .)[«-S*MA /.< NABCDEFGH UK LMNBPQR8CDEFGHUKLMNB PC 
STUVWXYZO 123456769 «• :►,/♦. ) t <-$* I S A /( NABCDEFGH UKLMNBPQRSTUVWX YZO t 23456789 ■•:»*♦.) [<-S*3tA /.( NABCDEFGH UKLMN8PQRSCDEFGH IJKLMNBPQR 
TUYWXYZO 3 23466789 = *SW + .) f <•$*]? A mABCDEFGHTJKLMNBPQRSTUtWX YZO t 23456789 **:>V*. J f <-$* 1?A / . t\ABCDEF6HUKL!«KBPQRSTDEFGHUKL«NBPi3R5 
UVWXYZO I 23456789 s , :>rf*. J t<-$*3;A /( NABCDEFGH UK LMBFQRSTUVWX YZO ! 23^56789 =':>,/♦. ) t<-S*3?A /«( NABCDEFGH UK L*NBPGABCDEFGH UK LMN&PQRST 
VWXYZO I 2345678 9 =• :>J* . ) t <-$ * 3 : A /( NABCDEFGH UK LFN'BPQRST UVWXYZO I 234567 89 " • :>V* . ) t <-5* J : A /.< NABCDEFGH UK LPNBPQPBCDEFGH UK LPNBPQR3TU 
WXYZO I 2 3456789 s • :>J + . ) I <-$* 3 t A /( NABCDEFGH UKL*N8PGRSTUVWX YZO I 23456789 =»:>^*.)f««-$*}:A /•( NABCDEFGH UK LHNBPQRSCDEF3H UK LHN8PGRSTUV 
XYZO I 23456789 =»:>V+. } H-$*IIA /( NABCDEFGH UK LMK'SPQRSTUV WXYZO ! 234567 89 =*:>V*. ) t<-S*j:A /,( NABCDEFGH UKLMNBPQRSTDEFGH UK L(^N8PQRSTU VW 
YZO I 23456789 ■• Z>J* . ) I <-$* J : A /< NABCDEFGH UKL^NB PORSTUVWXYZO I 23456789 s • :w*. ) [ <-$* ] ; A / t ( NABCDEFGH I J.KLKNBPQABCDEFGH UKLMNBPQRSTUVWX 
ZO I 23456789 =':>^*. ) t<-$*3f A /( NABCDEFGH UKLFNBPQRSTUV WXYZO l 23456789 = , :>V*.)t<-S*]:A /.( NABCDEFGH UK LMNBPQRBCDEFGH UKLMNBPQRSTUVWX Y 
0123456789 s * :>V + . ) [ <-S* I : A /< NABCDEFGH I JKLMN8P0RS TUVW XYZO I 23456789 -* :>V+ . ) [ <-$* 3 ; A /,{ NABCDEFGH UKLNNBPGRSCDEFGH UKLMNBPQRSTUVWX Y7 
123^5678 9 s • :w* . J [ <-f * I ; A /( NABCDEFGH UKLMNBPORSTUV WXYZO 1 23456789 =*:>,/ + . )t<-5*l;A /.( NABCDEFGH IJKLMNBPQRSTDEFGHI JKLMN8P0RSTUVWX YZO 
23456789 =':>V + . ) E<-S*3:A /( NA8CDEFGH UK LMNBPORSTUVW XYZO 1 23456789 s» :>^ + . } [ <-S* J :& /,{ NABCDEFGH UKLMN8PQAECDEFGH UKLMNBPQRSTUVWX YZO I 
3456789 = • J> V*. ) t <-$* J ; A /( N ABCDEFGH UKLMNBPQRSTUVWX YZO 1 23456789 =*:>/♦. )[<-$*J:A /, (NABCDEFGH UKLMN8P0RBCDEFGHUKLMN9PQRSTUVWXYZ012 
456789 =*:>•♦.) I <-$*l;A /( NABCDEFGH UKLMNBPQRSTUVWX YZO 1 23456789 ■• !>rf*. )[<-$* J ;a /.( NABCDEFGH UK LMN8PQRSCDEFGH UKLMNBPQRSTUVWX YZO 1 23 
56789 **:w+. ) t<-$*3:A /(NABCDEFGH UKLMNBPQRSTUVWX YZO 123456789 =*:>V*.H<-«*3:A /, ( NABCDEFGH IJKLMN6PQRSTDEFGH UKLMNBPQRSTUVWX YZO I 234 
6789 =*:W*.)t«-S*i;A /(NABCDEFGHIJKLMNBPQRSTUV WXYZO 12345678 9 = • :>V*. ) I <-$ * J : A /.( NABCDEFGH IJKLMN8PQ ABCDEFGH I JKLMNSPQRSTUVWX YZO 1 2345 
789 b*:>V + . )(«-!*] SA /(NABCDEFGH UKLMNBPQRSTUVWX YZO 123456789 = • :>j* . ) t <-$* J : A /.( NABCDEFGH UK LMN8PQRBCDEFGH UKLMNBPQRSTUVWX YZO 1 23456 
89 = f :>V*. J t<-S*l :A /(NABCDEFGHIJKLMNBPQRSTUV WXYZO 123456789 =• :>^+ . ) ( <-S* ] J A /.( NABCDEFGH UKLMN9PQRSCDEFGH UKLMNBPQRSTUVWX YZO 1 234567 
9 =•:>,/♦. 3 t<-$*3 I A /(NABCDEFGH UKLMNBPQRSTUVWX YZO 12345678 9 «•:»/♦. M<-I*1JA /.( N ABCDEFGH IJKLMN8PQRSTDEFGH UKLMNBPQRSTUVWX YZO I 23 45678 
«•:>/♦•) I «-i* MA /< NABCDEFGH UKLMNBPQRSTUVWX YZO 12 3456789 *• : >V*. ) I <-$* J ; A /.< NABCDEFGH UK L MNBPQ ABCDEFGH UK LMNBPQRS TUVW XYZO I 234567 89 
**:>**.) {<-$*!;* /(NABCDEFGH UKLMNBPQRSTUVWX YZO 123456789 «• :>rf*. ) I <-** I :* /♦« NABCDEFGH I JKLMN&PQRBCDEFGH UKLMNBPQRSTUVWX YZO I 23456789 
•:►*♦. I [«-t* MA /(NABCDEFGH UKLMNBPQRSTUVWX YZO 123456 789 = , :»^ + . ) (<-$*];A /.( NABCDEFGH UKLMN9PQRSCDEFGH UKLMNBPQRSTUVWX YZO 1 234567B9 = 
:></*,){<-** 3 ;A /( NABCDEFGH UKLMNBPC RSTUVWX YZO 1 23456789 =':>^ + .) t<-$*3;A /.( NAECDEFGHUKLMN8PCRSTDEFGH UKLMNBPQRSTUVWX YZO I 23456789 =' 
>«/♦.)[ <-S*j:A /(NABCDEFGH UKLMNBPQRSTUVWX YZO 12345676 9 =• : W+ . ) t <-$* 3 ; A /.( NABCDEFGH UK LMN8PQABCDEFGH UKLMNBPQRSTUVWX YZO I 23456789 *': 
V*. JI<-S*1:A / (NABCDEFGH UK LMNBPQRSTUVWXYZP 123456789 *• :>/♦.) t <-S* ]; A /.( NABCDEFGH UKLMNBPCRBCDEFGH UKLMNBPQRSTUVWX YZO I 23456789 =•:> 
♦ .)(«-S*1;A /(NABCDEFGHIJKLMNBPQRSTUVWXYZOi 2:3456769 =• 1>J* . ) [ <-S* J ; A /•( NABCDEFGH I JKLHNBPGRSCDEFGH UK LHN8PQRSTUV WXYZO I 234567B9 s*:>^ 
,H<-S*J:A /( NABCDEFGH UKLMNBPQRSTUVWX YZO 123456789 = • : >J*, ) [ <-$* J : A /.( NABCDEFGH UKLMNBPQRSTDEFGH UKLMNBPQRSTUVWX YZO 1 23456789 =':w* 
)t<-i*!:A /(NABCDEFGHIJKLMNBPQRSTUV WXYZO 123456789 **:>/♦. )t<-t*3!A /.( NABCDEFGH UKLMNBPO ABCDEFGH UKLMNBPQRSTUVWX YZO 1 2345 6789 =':W*. 
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l«-S*m /(XABCDEFGHIJKLMN8PQRSTUVWXYZ0 I 23456789 >*:>,/*•)[«-•*]:& /•< XA8CDEFGH UK LMN8PQRBCDEFGH UKLMNBPQRSTUVWX YZO 1 23456789 «•:>*+.) 
«-S*i:A /< XABCDEFGH UKLMN9PQRSTUYWXYZ0 123456789 s» :>^ + . ) I «-$* J ; A /,{ XABCDEFGH UK LMN9PQRSCDEFGH UKLMNBPQRSTUVWX YZO I 23456789 s*:>^*.)( 
-S*i:A /(XABCDEFGH UKLMNBPQRSTUVWX YZO 123 4567 89 =• : >^* . » C <-S* J : A /.< XABCDEFGH IJKLMN8PQRSTDEFGH UKLMNBPQRSTUVWX YZO I 23456789 **:>tf+.) t < 
$*l:4 /(XABCDEFGHUKLMN8PQRSTUVWXYZ01234 56789 = *: W* .)[<-$*) t A /.( XABCDEFGH UKLMNBPQABCDEFGHUKLMN8PQRSTUVWXYZ0 I 23456789 =»:>^*.U<- 
*3JA /< XABCDEFGH UKLMN8PQRSTUVWXYZ0 123456789 s«:><f + .H«-S*):A /.(XABCDEFGHUKLMN6PQRBCDEFGHIJKLMN9PQRSTU VWXYZO 123456789 = ♦:>,/♦.> [<-$ 
)Zt /(XABCDEFGHUKLMNB PQRSTUVWXYZO 123456789 =•:>•♦. >{<-$*i:A /•( XABCDEFGH UK LMN8PQRSCDEFGHUKLMN8PGRSTUVWX YZO 123456789 ■*:>tf+.)E<-S* 
:* /(XABCDEFGH UK LMNBPQRSTU VWXYZO 12 3456789 =':>•♦.) t <-S* } J A / t < \ABCDEFGH UKLMN8PQRSTDEFGHUKLMN8P0RSTUVWX YZO 1 23456789 ■•:>/♦.) C <-S * 1 
A /( ABCDEFGHIJKLMNBPCRSTUVWXYZ0I23456789 = • S >^* . ) E <-** 1 5 A /.( \ABCDEFGH UKLMN8PQABCDEFGHUKLMN8PQRSTUVWX YZO I 23456789 *• : >rf*. )[ <-$* J : 

/( ABCDEFGHIJKLMN8PQRSTUVWXYZ0 I 23456789 «•:>,/♦. )[<-S*JJA /,( XABCDEFGH UK LMN8PQRBCDEFGHUKLMNBPQRSTUVWX YZO 1 23456789 ='!>•♦. ){<-$* 3 It 
/( ABCDEFGHUKLMN8PQRSTUVWXYZ0 I 23456789 =• : >J* . U <-$* 3 : A /.< \ABCDEFGH UK LMN8PCRSCDEFGH UKLMNBPQRSTU VWXYZO I 23456789 =• :»rf*. J [ <-$* J : A 
( ABCDEFGHUKLMM8PQRSTUVWXYZ0I23456789 = • :>V + . ) [ <-S* J S A /.( \ABCDEFGH UKLMN8PGRSTDEFGH UKLMN9PGRSTUVWXYZ0 1 23456789 = • : >J* . ) I <-$* ] ; A / 

ABC DEFGHUKLMNB PQRSTUVWXYZO 123456789 ■*:>'+.)( «-S* ] SA /.( XABCDEFGH I JKLMN8PGABCDEFGH UKLMNBPQRSTUVWX YZO 1 23456789 «•:>;♦. H<-S*i:A /( 
ABCDEFGH UKLMNBPQRSTUVWX YZO 123456789 *•:>,/ + . )[<-$*j;A /.( \ABCDEFGH UK LMNBPQRBCDEFGH UKLMNBPQRSTUVWX YZO I 23456789 = * :>«/♦ . It <-$* 3 : A /(X 
BCDEFGHUKLMN8P0RSTUVWXYZ0 123456789 = • :W+. ) [ <-$* J : A /.( XABCDEFGH I JrfLMNBPORSCDEFGH I JK LMNBPQRSTU VWXYZO 1 23456789 ^t^^.lK-J*!!* /(\A 
CDEFGH UKLMNBPQRSTUVWX YZO I 23456789 =• :>V + . Jt <-$* J : A /.( XABCDEFGH UKLMNBPQRSTDEFGH UKLMNBPQRSTUVWX YZO I 23456789 =•:>/♦. >(<-**]; A /(XA3 
DEFGHUKLMN8PGRSTUVWXYZ0I23456789 = * :W* . ) f *-t * 1 J A /.( \ABCDEFGH UKLMN8P0ABCDEFGH UKLMNBPQRSTUVWX YZO 1 23 4567 89 = ':W*.)l<-$*l:A /{\ABC 
EFGHUKLMN8P0RSTUVWXYZ01 23456789 ■•:>*♦. )[<-$*] ?A /.< \ABCDEFGH UK LMN8PCRBCDEFGH UKLMNBPQRSTUVWX YZO I 23456789 = •:>/ + . U<-S*j:A /(\ABCD 
FGHUKLMNBPCRSTUVWXYZO I 23456789 «' :>V*. ) [ <-$* I ; A /.( XABCDEFGH UKLMNBPORSCDEFGH UKLMNBPQRSTUVWX YZO I 23456789 = • Z>J*. M <-S* J ; A /(XABCDE 
GHUKLMNBPCRSTUVWXYZO 123456789 = • :>*♦. > t <-$* J : A /.( \ABCDEFGHUKLMN8PQRSTDEFGH UKLMNBPCRSTUVWX YZO I 23456789 «• :>J*. ) [ <-$* 3 : A /(XA9CDEF 
HIJKLMNBPQRSTUVWXYZOI 23456789 = • :> V* . ) [ <-S* 3 S A /. ( XABCDEFGH UKLMNBPQABCDEFGH UKLMNBPQRSTUVWX YZO 1 23456789 = • 1>J* . ) { <-S* 1 I A /(XA9CDEFG 
UKLMNBPQRSTU VWXYZO! 23456789 =':>V*.)[<-$*l:A /.( XABCDEFGHIJKLMNBPQRBCDEFGH UKLMNBPQRSTU VWXYZO I 23456789 = ':>,/ + . U<-S*J;A /(XABCDEFGH 
JKLMN8PQRSTUVWXYZ0123456789 = • :W+. U <-S* 3 : A /.( XABCDEFGH UKLMNBPQRSCDEFGHUKLMN8PQRSTU VWXYZO I 23456789 =':></♦.) t <-S* 3 ; A /(XABCDEFGH I 
KLMN8P0RSTUVWXYZ0 I 23456789 »•:>/♦. > l«-S* J:A /.( XABCDEFGH UKLMNBPQRSTDEFGH UKL? N9PQRSTUYWX YZO 1 23456789 = *:></*.) \<-$* ] It /(XABCDEFGHU 
LMN6PQRSTUVWXYZ0I23456 789 *♦:>• + .) t <-$* J : A /.( XABCDEFGH UKLMN8PQAB CDEFGH UKLMNBPQRSTUVWX YZO I 23456789 =•:>• + . »(<-$*]; A /(XABCDEFGHUK 
MNBP0RSTUVWXYZ0I23456789 «• :>V+ . H <-S* 1 ; A /.( XABCDEFGH UKLMNBPORSCDEFGH IJKLMN&PQRSTU VWXYZO I 23456789 = • :w + . } [ <-$* J : A /( XABCDEFGHU KL 
N8PCRSTUVWXYZ0123456789 =»:>-^ + .)l<-**j:A / t ( XABCDEFGHUK LMNBPQRSCDEFGH UKLMN8PQRSTUVWX YZO 1 23456789 « , :n*.) t<-$*l?A / ( XABCDEFGH UKLM 
BPQRSTUVWXYZ012345 6789 =•:►•♦. H«-S*JU /.( XABCDEFGH UK LMN8P0RSTDEFGH UKLMNBPCRSTUVWX YZO 1 23456789 s':w+.H<-**l!i /( XABCDEFGH UK LMN 
PQRSTUVWXYZO 123456789 *•:>• + . ) t<-**J;A /.( XABCDEFGHUK LMN8PC3ABCDEFGH UKLMN8PGRSTUVWX YZO 1 23456789 =•:>•♦.) [ <-$*] J A /( XABCDEFGHUK LMN8 
QRSTUVWXYZO 123456789 s* :>•+. ) £ <-$* J ; A /•( XABCDEFGH UKLMN9P0RBCDEFGHUKLMNBP0RSTUVWX YZO I 23456789 «*:>V + . ) t<-S*j;A /( XABCDEFGH UKLMN9P 
RSTUVWXYZO 123^56789 *• :w+. ) t <-$* 1 5 A /.( XABCDEFGH UK LKNBPGRSCDEFGH UK LKNBPGRSTUVWXY ZO 1 23456789 =« :>^ + . ) [ <-$* J ; A /( XABCDEFGHUK LHN8PG 
STUVWXYZ0123456789 =• ;>»/ + . ) t <-S* J 5 A /. < XABCDEFGHUK LMNBPQRST DEFGHI JKLMN8 PQRSTUVWXYZO 1 23456789 =' :>^ + . ) [ <-$* J : A /( XABCDEFGHUK LMNBPQR 
TUVHXYZO I 23456789 =':w*. 3I<-f*JJA /.( XABCDEFGH UK LMN8PQABCDEFGH UK LMN8P0RSTUVWX YZO I 23456789 «• : >J*. ) I <-S* J : A /( XABCDEFGHUK LMN8P0RS 
UVWXYZO 123456789 =• :>J* . ) I <-** J : A /.( XABCDEFGHUK LMN8PGRBCDEFGHIJKLWN8 PQRSTUVWXYZO 1 23456789 =• :>^+. ) t <-$* J ! A /( XABCDEFGH UKLHN9PGRST 
VWXYZO 123456789 »•:>•♦.) t<-f*3;A /.( XABCDEFGH UKLMN8PQRSCDEFGH UKLMN'BPGRSTUVWX YZO I 23456789 «•:>*♦.) t<-f*j:A /( XABCDEFGH UK LHN8PQRSTU 
WXYZO I 23456789 «•:>*♦.) t <-»* 3 : A /.( XABCDEFGH UKLMMBPQRSTDEFGH UK LHN8PQRSTU VWXYZO 1 23456789 s* :W+ . ) t <-$* 3 : A /( XABCDEFGH UKLMNBPQRSTUV 
XYZO 123456789 «*:W+.H<-**1SA / t ( XABCDEFGHUK LMN6PGABCDEFGHUK LMNBPQR STU VWXYZO 1 23456789 ** S>^ + . ) t <-S* 3 : A /( XABCDEFGH UK LMN8PQRSTUVW 
YZO I 23456789 s»:>^*. )[«-S*]:A / t ( XABCDEFGH IJKLMNBPQRBCDEFGHUKLMNBPQRSTU VWXYZO 1 23456789 "*:></*,) («-$*]$« /< XABCDEFGH I JKLHNBPQRSTUVWX 
ZO 123456789 b*:>V*. ) t <-** J S A /♦( XAB CDEFGH UKLMNBPORSCDEFGH UKLMNBPQPSTU VWXYZO 1 23456789 »• : >J*. ) I <-S* J : A /( XABCDEFGH UKLMN8PQRSTUVWX Y 
0123456789 = , :>V*.)f<-S*i:A /.( XABCDEFGH UK LMN8PQRSTDEFGH UKLMN8PQRSTUV WXYZO 1 2345678 9 =•:►,?♦. )(<-S*3:A /( XABCDEFGH IJKLMN8PQRSTUVWX YZ 
123456789 ■* :>^«. ) [ <-t* ] SA /.( XABCDEFGH UK LMNBPQABCDEFGHUKLMN8PORSTUV WXYZO 1 23456789 «•:►*♦. H«-S* 1 i A /< XABCDEFGH IJKLMN8PQRSTU VWXYZO 
23456789 *' :>tf + . )[<-S* ) ;a /.( XABCDEFGH UKLMN8PQRBCDEFGH UKLMN8PQRSTU VWXYZO I 23^56789 =• :>V + . ) t ««-$* J : A /( XABCDEFGH UKLMN8PORSTU VWXYZO 1 
3456 789 «•:>/♦.)[ <-** J J A / . ( XABCDEFGH UKLMNBPORSCDEFGH IJKLMNBPQRSTUVWX YZO 1 23 45 6789 ■• :»/♦. 1 E <-S* ) SA /( XABCDEFGH UKLMN8PQRSTU VWXYZO I 2 
456789 b*:>V + .)(4-S*);A /.(XABCDEFGHUKLMN8PQRSTDEFGHUKLMN6PQRSTU VWXYZO 123456 789 =»:w+.) I <-S* 3 I A /( XABCDEFGH UKLMN8PQRSTU VWXYZO I 23 
56789 e»:W*.H<-S*3:A /.( XABCDEFGH UK LMNBPOABCDEFGH UK LMNBPQRSTU VWXYZO 123456789 =• :>V+ . H <-S* 3 ! A /( XABCDEFGH UKLMNBPQRSTU VWXYZO 1 23 4 
6789 =*:>V*.U«-S*3:A /.(XABCDEFGHUKLMN8PQRBCDEFGHUKLMN8PQRSTUVWXYZ0 I 23456789 ■•:>**.) t <-S* J S A /( XABCDEFGH UK LMNBPQRSTU VWXYZO 1 2345 
789 >«:>V*.){4-S*]:A /.< XABCDEFGH UKLMNBPORSCDEFGH UKLMNBPQRSTUVWX YZO 123456785 = • r >^ + - J E <-** ] S A /< XABCDEFGH UKLMN8PQRSTUVWX YZO 1 23456 
89 » , :>V*. )l«-S*l:A /.(XABCDEFGHUKLMNBPQPSTDEFGH UKLMNBPQRSTU VWXYZO 123456789 =♦:>/♦. )[<-S*j:A /( XABCDEFGH UKLMN8PQRSTUVWX YZO 1 234567 
9 "•:>^*.)[<-S*i;« /.tXABCDEFGHUKLMNBPOABCDEFGH UK LMNBPQRSTU VWXYZO 123456789 **:>J*.) [ <-«• 1 S A /( XABCDEFGH UK LMNBPQRSTU VWXYZO I 2345678 

«•:>*♦. )!«-•* M* /.(XABCDEFGHUKLMN6PQRBCDEFGH UKLMNBPQRSTU VWXYZO I 2 3456789 =• :>V + . 1 t <-$* 3 1 A /( XABCDEFGH UKLMNBPQRSTU VWXYZO 1 23456789 
■•:>rf*.ll«-t*m /.(XABCDEFGHUKLMK8PQRSCDEFGH UKLMNBPQRSTU VWXYZO I 23456789 **:></ + , )K-S*)Xh /( XABCDEFGH UKLMNBPQRSTU VWXYZO 1 23456789 
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•:>/♦.){«-«*] J A /.(\ ABCDEFGH UKLMN8PQRSTDEFGHUKLMN9PQRSTUVWX YZO 123456789 ■• :></*, ) I <-S* 3 ? A /< \ ABCDEFGH UKLMNBPQRSTU YWX YZO 1 23456789 a 
:>V*.n<-«*JSi /.{XABCDEFGHUKLMNBPQABCDEFGHUKLMNBPQRSTUYWX YZO 123456739 s • :»*♦. ) I <-S* J : A /( \ ABCDEFGH UK LHN8PGRSTUVWX YZO I 23456789 s* 
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THE FBLLBWING TEST WILL PRINT A GRBUP BF LINES WITH AND WITHBUT TAB/BACKSPACE CBNTRBL. AFTER THE FIRST GRBUP HAS BEEN 
PRINTED A HALT WILL BCCUR AND THE PBSITIBN BF THE CBNSBlE TAB/BACKSPACE SWITCH SHBULD BE REVERSED. THEN CLEAR THE HALT 



THIS 


IS 


A 


THIS 


IS 


A 


THIS 


IS 


A 


THIS 


IS 


A 


THIS 


IS 


A 



TEST BF THE TAB AND BACKSPACE FEATURE BF THE SDS LINE PRINTER. 

TEST BF THE TAB AND BACKSPACE FEATURE BF THE SDS LINE PRINTER. 

TEST BF THE TAB AND BACKSPACE FEATURE BF THE SDS LINE PRINTER. 

TEST BF THE TAB AND BACKSPACE FEATURE BF THE SDS LINE PRINTER. 

TEST BF THE TAB AND BACKSPACE FEATURE BF THE SDS LINE PRINTER. 



OACE FEATURE BF THE SDS LINE PRINTER. STAB AND BACKSP )THIS IS A TEST BF THE 

OACE FEATURE BF THE SDS LINE PRINTER. STAB AND BACKSP )THIS IS A TEST BF THE 

OACE FEATURE BF THE SDS LINE PRINTER. STAB AND BACKSP JTHIS IS A TEST BF THE 

OACE FEATURE BF THE SDS LINE PRINTER. STAB AND BACKSP )THIS IS A TEST BF THE 

OACE FEATURE BF THE SDS LINE PRINTER. STAB AND BACKSP JTHIS IS A TEST BF THE 
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* THE F8LL8WING TEST WILL SLEW I FACE. 



Page 6 of 6 Figure 4 Catalog No. 064001 



THE F8LL8WING TEST WILL CHECK VERTICAL AND H8RIZ8NTAL C8NTR8L. 
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* LINE 


PRINTER TESTER 


R 


WILBORN 4- 


•1-63 


00200 





00 


00000 


MC00 


HLT 






00201 





40 


10060 




PRTW 






00202 





01 


00201 




BRU 


*-l 




00203 





02 


10060 




SLPW 






00204 





13 


00635 




POT 


4LNE 




00205 





71 


00631 




LDX 


M56 




00206 





02 


42660 


MC02 


PLPW 






00207 





13 


00657 




POT 


OMSG 




00210 





40 


21000 




BRTW 






00211 





01 


00210 




BRU 


*-l 




00212 





41 


00206 




BRX 


MC02 




00213 





02 


10060 




SLPW 






00214 





13 


00635 




POT 


4LNE 




00215 





46 


30003 


MC04 


CLR 






00216 





35 


00475 




STA 


CT90 




00217 





40 


20400 




BPT 


1 




00220 





01 


00302 




BRU 


MC20 




00221 





71 


00630 




LDX 


M4 




00222 


2 


76 


00653 




LDA 


OUTPTA&4,2 




00223 


2 


35 


00657 




STA 


0UTPT1&4,2 




00224 





41 


00222 




BRX 


*~ 2 




00225 





71 


00631 




LDX 


M56 




00226 





02 


42660 


MC04M 


PLPW 






00227 





13 


00663 




POT 


0MSG4 




00230 





40 


21000 




BRTW 






00231 





01 


00230 




BRU 


*-l' 




00232 





41 


00226 




BRX 


MC04M 




00233 





02 


10060 




SLPW 






00234 





13 


00636 




POT 


5LNE 




00235 





76 


00623 




LDA 


C5 




00236 





55 


00475 




ADD 


CT90 




00237 





35 


00475 




STA 


CT90 




00240 





76 


00627 




LDA 


C131 




00241 





35 


00633 




STA 


C0UNT1 




00242 





76 


00646 


MC04R 


LDA 


OUTPUT 




00243 





35 


00250 




STA 


MC05&1 




00244 





76 


00621 




LDA 


C3 




00245 





35 


00671 




STA 


TEMP&l 




00246 





71 


00631 




LDX 


M56 




00247 





02 


42660 


MC05 


PLPW 






00250 





00 


00000 




PZE 


>'c it 




00251 





40 


21000 




BRTW 






00252 





01 


00251 




BRU 


*- 1 




00253 





41 


00247 




BRX 


MC05 




00254 





02 


10060 




SLPW 






00255 





13 


00634 




POT 


1LNSE 




00256 





43 


00460 




BRM 


CT00 





PRINTER READY TEST 
SKIP LINE 

PRINT LINE 
SKIP LINE 



SET COUNT TO ZERO 

CHAR PRINT WANTED 

NO 

SET OUTPUT CELLS 



PRINT CHAR TEST TITLE 



SKIP LINE 

ADVANCE LINE COUNTER 



SET INTERLACE POT 
SET COUNTER 



OUTPUT LINE OF DATA 
POT SET AT START 



SKIP A LINE 
LINE COUNT 
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00257 
00260 
00261 
00262 
00263 
00264 
00265 
00266 
00267 
00270 
00271 
00272 
00273 
00274 
00275 
00276 
00277 
00300 
00301 
00302 
00303 
0030U 
00305 
00306 
00307 
00310 
00311 
00312 
00313 
00314 
00315 
00316 
00317 
00320 
00321 
00322 
00323 
00324 
00325 
00326 
00327 
00330 
00331 
00332 
00333 
00334 
00335 
00336 
00337 
00340 



1 00 
01 
76 
54 
35 
40 
01 
43 
02 
13 
01 

61 

1 00 
01 
61 
61 
61 
61 
01 
40 
01 
40 
01 
43 
02 
13 
71 
02 
13 
40 
01 
41 
02 
13 
71 
02 
13 
40 

01 
41 
02 
13 
76 
35 
76 
35 
71 
02 
13 
40 



00633 
00272 
00626 
00475 
00645 
10060 
00264 
00476 
10060 
00645 
00302 
00250 
00671 
00246 
00653 
00654 
00655 
00656 
00242 
20200 
00366 
10060 
00304 
00476 
10060 
00640 
00631 
42660 
00660 
21000 
00314 
00312 
10060 
00634 
00631 
42660 
00661 
21000 
00324 
00322 
10060 
00641 
00620 
00670 
00622 
00671 
00631 
42660 
00662 
21000 



MC10 



MC20 



MC22 



MC24 



MC24M 



MC25 



REDUCE 


C0UNT1 


BRU 


MC10 


LDA 


C66 


SUB 


CT90 


STA 


XLNE 


PRTW 




BRU 


*-l 


BRM 


KLUGE 


SLPW 




POT 


XLNE 


BRU 


MC20 


MIN 


MC05&1 


REDUCE 


TEMP&l 


BRU 


MC05-1 


MIN 


0UTPT1 


MIN 


0UTPT2 


MIN 


0UTPT3 


MIN 


0UTPT4 


BRU 


MC04R 


BPT 


2 


BRU 


MC40 


PRTW 




BRU 


rt-1 


BRM 


KLUGE 


SLPW 




POT 


10LNE 


LDX 


M56 


PLPW 




POT 


0MSG1 


BRTW 




BRU 


*-l 


BRX 


MC22 


SLPW 




POT 


1LNE 


LDX 


M56 


PLPW 




POT 


0MSG2 


BRTW 




BRU 


*-l 


BRX 


MC24 


SLPW 




POT 


11LNE 


LDA 


CI 


STA 


TEMP 


LDA 


C4 


STA 


TEMP&l 


LDX 


M56 


PLPW 




POT 


0MSG3 


BRTW 





DONE WITH 132 LINES 

NO 

YES 



PRINTER READY TEST 



SKIP A LINE 



DONE 4 LOOPS 

NO 

YES 



BACKSPACE/TAB TEST 

NO 

PRINTER READY TEST 



SKIP A LINE 



SKIP LINE 



SKIP LINE 

MAJOR LOOP 
MINOR LOOP 
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00341 





01 


00340 


BRU 


*-l 


003U2 





41 


00336 


BRX 


MC25 


00343 





02 


10060 


SLPW 




00344 





13 


00634 


POT 


1LNE 


00345 


1 


00 


00671 


REDUCE 


TEMP&l 


00346 





01 


00335 


BRU 


MC25-1 


00347 


1 


00 


00670 


REDUCE 


TEMP 


00350 





01 


00352 


BRU 


*&2 


00351 





01 


00361 


BRU 


MC27 


00352 





40 


10060 


PRTW 




00353 





01 


00352 


BRU 


*-l 


00354 





43 


00476 


BRM 


KLUGE 


00355 





02 


10060 


SLPW 




00356 





13 


00636 


POT 


5LNE 


00357 





00 


00000 


HLT 




00360 





01 


00333 


BRU 


MC24M 


00361 





40 


10060 MC27 PRTW 




00362 





01 


00361 


BRU 


*-i 


00363 





43 


00476 


BRM 


KLUGE 


00364 





02 


10060 


SLPW 




00365 





13 


00643 


POT 


29LNE 


00366 





40 


20100 MC40 BPT 


3 


00367 





01 


00400 


BRU 


MC50 


00370 





71 


00631 


LDX 


M56 


00371 





02 


42660 MC42 PLPW 




00372 





13 


00664 


POT 


0MSG5 


00373 





40 


21000 


BRTW 




00374 





01 


00373 


BRU 


*-l 


00375 





41 


00371 


BRX 


MC42 


00376 





02 


10060 


SLPW 




00377 





13 


00644 


POT 


66LNE 


00400 





40 


20040 MC50 BPT 


4 


00401 





01 


00215 


BRU 


MC04 


00402 





71 


00631 


LDX 


M56 


00403 





02 


42660 MC51 PLPW 




00404 





13 


00667 


POT 


0MSG8 


00405 





40 


21000 


BRTW 




00406 





01 


00405 


BRU 


*-l 


00407 





41 


00403 


BRX 


MC51 


00410 





02 


10060 


SLPW 




00411 





13 


00636 


POT 


5LNE 


00412 





76 


00624 


LDA 


C21 


00413 





35 


00670 


STA 


TEMP 


00414 





71 


00631 


LDX 


M56 


00415 





02 


42660 MC52 PLPW 




00416 





13 


00665 


POT 


0MSG6 


00417 





40 


21000 


BRTW 




00420 





01 


00417 


BRU 


*-l 


00421 





41 


00415 


BRX 


MC52 


00422 





02 


10060 


SLPW 





SKIP LINE 

DONE WITH MINOR LOOP 

NO 

DONE WITH MAJOR LOOP 

YES 

PRINTER READY TEST 



SKIP LINE 

PRINTER READY TEST 

STEP A LINE 

IS A SLEW TEST WANTED 

PRINT SLEW TEST MSG 
SKIP LINE 



PRINT THE TITLE 
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00U23 





13 


00631* 


POT 


1LNE 


001*21* 





71 


00631 


LDX 


M56 


001*25 





02 


1*2660 MC55 PLPW 




00426 





13 


00666 


POT 


0MSG7 


001*27 





1*0 


21000 


BRTW 




001*30 





01 


001*27 


BRU 


*-l 


001*31 





1*1 


001*25 


BRX 


MC55 


00432 





02 


10060 


SLPW 




001*33 





13 


00631* 


POT 


1LNE 


001*31* 


1 


00 


00670 


REDUCE 


TEMP 


001*35 





01 


001*11* 


BRU 


MC52-1 


001*36 





71 


00631 


LDX 


M56 


001*37 





02 


1*2660 MC56 PLPW 




001*1*0 





13 


00665 


POT 


0MSG6 


001*1*1 





1*0 


21000 


BRTW 




001*1*2 





01 


001*1*1 


BRU 


*-l 


001*1*3 





1*1 


001*37 


BRX 


MC56 


001*1*1* 





71 


00631 


LDX 


M56 


001*1*5 





02 


1*2660 MC57 PLPW 




001*1*6 





13 


00666 


POT 


0MSG7 


001*1*7 





1*0 


21000 


BRTW 




001*50 





01 


001*1*7 


BRU 


*-l 


001*51 





1*1 


001*1*5 


BRX 


MC57 


001*52 





02 


10060 


SLPW 




001*53 





13 


00631* 


POT 


1LNE 


001*51* 





1*3 


001*76 


BRM 


KLUGE 


001*55 





02 


10060 


SLPW 




001*56 





13 


0061*2 


POT 


16LNE 


001*57 





01 


00215 


BRU 


MC01* 
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PAGE 



* 

* S/R 


TO 


COUNT THE 


NUMBER 


OF LINES PRINTED 


00460 





00 


00000 


CT00 


PZE 


** 


00461 





61 


00475 




MIN 


CT90 


00462 





76 


00475 




LDA 


CT90 


00463 


1 


01 


00625 




EQUAL 


C50 


00464 





51 


00460 




BRR 


CT00 


00465 





40 


10060 




PRTW 




00466 





01 


00465 




BRU 


*-l 


00467 





43 


00476 




BRM 


KLUGE 


00470 





02 


10060 




EOM 


10060 


00471 





13 


00642 




POT 


16LNE 


00472 





46 


30003 




CLR 




00473 





35 


00475 




STA 


CT90 


00474 





51 


00460 




BRR 


CT00 


00475 





00 


00000 


CT90 


PZE 


it it 


00476 





00 


00000 


KLUGE 


PZE 




00477 





02 


42660 




EOM 


42660 


00500 





13 


00504 




POT 


KLUGE1 


00501 





40 


21000 




BRTW 




00502 





01 


00501 




BRU 


*-l 


00503 





51 


00476 




BRR 


KLUGE 


00504 


00040600 


KLUGE1 


OCT 


40600 








00600 


KLUGE2 


BOOL 


600 








00600 




ORG 


KLUGE2 


00600 


60606060 




OCT 


60606060 










REDUCE 


OPD 


10000000 


00601 


06040000 




OCT 


06040000 


00602 





20 


00000 




NOP 




00603 





53 


40000 




SKN* 





00604 





51 


00000 




BRR 





00605 





61 


00000 




MIN 





00606 





51 


00000 


EQUAL 


BRR 
OPD 



10100000 


00607 





36 


00616 




STB 


EQUAL1 


00610 





75 


00632 




LDB 


0M23 


00611 





70 


40000 




SKM* 





00612 





01 


00614 




BRU 


*&2 


00613 





61 


00000 




MIN 





00614 





75 


00616 




LDB 


EQUAL1 


00615 





51 


00000 




BRR 





00616 





00 


00000 


EQUAL1 


PZE 


icic 



NOT A FULL PAGE 
PRINTER READY TEST 



SLEW 16 LINES 

PAGE COUNT TO ZERO 
PRINTED LINE COUNT 
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PAGE 




* PROGRAM CONSTANTS AND PARAMETERS 






PLPW 


OPD 


00242660 






PRTW 


OPD 


04010060 






SLPW 


OPD 


00210060 


00617 


00000000 


C0 


DEC 





00620 


00000001 


CI 


DEC 


1 


00621 


00000003 


C3 


DEC 


3 


00622 


00000004 


C4 


DEC 


4 


00623 


00000005 


C5 


DEC 


5 


00624 


00000025 


C21 


DEC 


21 


00625 


00000062 


C50 


DEC 


50 


00626 


00000102 


C66 


DEC 


66 


00627 


00000203 


C131 


DEC 


131 


00630 


77777774 


M4 


DEC 


-4 


00631 


77777710 


M56 


DEC 


-56 


00632 


77777777 


0M23 


OCT 


77777777 


00633 


00 00000 


C0UNT1 


PZE 


** 


00634 


00000001 


1LNE 


DEC 


1 


00635 


00000004 


4LNE 


DEC 


4 


00636 


00000005 


5LNE 


DEC 


5 


00637 


00000010 


8LNE 


DEC 


8 


00640 


00000012 


10LNE 


DEC 


10 


00641 


00000013 


11LNE 


DEC 


11 


00642 


00000020 


16LNE 


DEC 


16 


00643 


00000035 


29LNE 


DEC 


29 


00644 


00000102 


66LNE 


DEC 


66 


00645 


00 00000 


XLNE 


PZE 


** 


00646 


13 00653 


OUTPUT 


POT 


0UTPT1 


00647 


02041000 


OUTPTA 


OCT 


2041000 


00650 


02041200 


OUTPTB 


OCT 


2041200 


00651 


02041400 


OUTPTC 


OCT 


2041400 


00652 


02041600 


OUTPTD 


OCT 


2041600 


00653 


00 00000 


0UTPT1 


PZE 


**> 


00654 


00 00000 


0UTPT2 


PZE 


** 


00655 


00 00000 


0UTPT3 


PZE 


t'cic 


00656 


00 00000 


OUTPT4 


PZE 


-kit 


00657 


01242000 


OMSG 


OCT 


1242000 


00660 


02042100 


0MSG1 


OCT 


2042100 


00661 


02042141 


OMSG2 


OCT 


2042141 


00662 


01202300 


0MSG3 


OCT 


1202300 


00663 


01102400 


OMSG4 


OCT 


1102400 


00664 


00542500 


OMSG 5 


OCT 


542500 


00665 


02042600 


OMSG6 


OCT 


2042600 


00666 


02042700 


OMSG7 


OCT 


20 1 2 700 


00667 


01102750 


OMSG8 


OCT 


1102750 


00670 


00012 


TEMP 


BSS 


10 




00100 




ORG 


64 



132 LINE COUNT 

I LINE SPACE 

4 LINE SPACES 

5 LINE SPACES 
8 LINE SPACES 
10 LINE SPACES 

II LINE SPACES 
16 LINE SPACES 
29 LINE SPACES 
SLEW 66 LINES 
N LINE SPACES 
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00100 


01 00601 


BRU 


00101 


01 00607 


BRU 




01000 


ORG 


01000 


21222324 


PRINT1 BCI 


01011 


12131415 


OCT 


01012 


16172033 


OCT 


01013 


34353640 


OCT 


01014 


53545556 


OCT 


01015 


57606174 


OCT 


01016 


76212223 


OCT 


01017 


24252627 


BCI 


01027 


11121314 


OCT 


01030 


15161720 


OCT 


01031 


33343536 


OCT 


01032 


40535455 


OCT 


01033 


56576061 


OCT 


01034 


73747621 


OCT 


01035 


22232425 


BCI 


01041 


21222324 


BCI 


01052 


12131415 


OCT 


01053 


16172033 


OCT 


01054 


34353640 


OCT 


01055 


53545556 


OCT 


01056 


57606174 


OCT 


01057 


76212223 


OCT 


01060 


24252627 


BCI 


01070 


11121314 


OCT 


01071 


15161720 


OCT 


01072 


33343536 


OCT 


01073 


40535455 


OCT 


01074 


56576061 


OCT 


01075 


73747621 


OCT 


01076 


22232425 


BCI 




01200 


ORG 


01200 


22232425 


PRINT2 BCI 


01211 


13141516 


OCT 


01212 


17203334 


OCT 


01213 


35364053 


OCT 


01214 


54555657 


OCT 


01215 


60617476 


OCT 


01216 


21222324 


BCI 


01227 


12131415 


OCT 


01230 


16172033 


OCT 


01231 


34353640 


OCT 


01232 


53545556 


OCT 


01233 


57606173 


OCT 


01234 


74762122 


OCT 


01235 


23242526 


BCI 


01241 


22232425 


BCI 


01252 


13141516 


OCT 



REDUCE 

EQUAL 

512 OCTAL 1000 

9,ABCDEFGHI JKLMNOPQRSTUVWXYZ012 34 56 789 

12131415 

16172033 

34353640 

53545556 

57606174 

7 fi 9 1 9 9 9"^ 

8,DEFGHIJKLMNOPQRSTUVWXYZ012 3456 78 

11121314 

15161720 

33343536 

40535455 

56576061 

73747621 

4,BCDEFGHIJKLMN0PQ 

9,ABCDEFGHI JKLMNOPQRSTUVWXYZ01234 567 89 

12131415 

16172033 

34353640 

53545556 

57606174 

76212223 

8,DEFGHIJKLMNOPQRSTUVWXYZ012 3456 78 

11121314 

15161720 

33343536 

40535455 

56576061 

73747621 

4,BCDEFGHI JKLMNOPQ 

640 OCTAL 1200 

9,BCDEFGHIJKLMNOPQRSTUVWXYZ012 34 56789 

13141516 

17203334 

35364053 

54555657 

60617476 

9 / ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456 789 

12131415 

16172033 

34353640 

53545556 

57606173 

74762122 

4,CDEFGHIJKLMN0PQR 

9 / BCDEFGHIJKLMNOPQRSTUVWXYZ01234 56 78 9 

13141516 
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01253 


17203334 


OCT 


01251* 


35364053 


OCT 


01255 


54555657 


OCT 


01256 


60617476 


OCT 


01257 


21222324 


BCI 


01270 


12131415 


OCT 


01271 


16172033 


OCT 


01272 


34353640 


OCT 


01273 


53545556 


OCT 


01274 


57606173 


OCT 


01275 


74762122 


OCT 


01276 


23242526 


BCI 




01400 


ORG 


01400 


23242526 


PRINT3 BCI 


01411 


14151617 


OCT 


01412 


20333435 


OCT 


01413 


36405354 


OCT 


01414 


55565760 


OCT 


01415 


61747621 


OCT 


01416 


22232425 


BCI 


01427 


13141516 


OCT 


01430 


17203334 


OCT 


01431 


35364053 


OCT 


01432 


54555657 


OCT 


01433 


60617374 


OCT 


01434 


76212223 


OCT 


01435 


24252627 


BCI 


01441 


23242526 


BCI 


01452 


14151617 


OCT 


01453 


20333435 


OCT 


01454 


36405354 


OCT 


01455 


55565760 


OCT 


01456 


61747621 


OCT 


01457 


22232425 


BCI 


01470 


13141516 


OCT 


01471 


17203334 


OCT 


01472 


35364053 


OCT 


01473 


54555657 


OCT 


01474 


60617374 


OCT 


01475 


76212223 


OCT 


01476 


24252627 


BCI 




01600 


ORG 


01600 


24252627 


PRINT4 BCI 


01611 


15161720 


OCT 


01612 


33343536 


OCT 


01613 


40535455 


OCT 


01614 


56576061 


OCT 


01615 


74762122 


OCT 


01616 


23242526 


BCI 


01627 


14151617 


OCT 



17203334 

35364053 

54555657 

60617476 

9 / ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456 789 

12131415 

16172033 

34353640 

53545556 

57606173 

74762122 

4 / CDEFGHIJKLMN0PQR 

768 OCTAL 1400 

9 ,CDEFGH I JKLMNOPQRSTUVWXYZ0 123456789 # 

14151617 

20333435 

36405354 

55565760 

61747621 

9 / BCDEFGHIJKLMNOPQRSTUVWXYZ012 3456789 

13141516 

17203334 

35364053 

54555657 

60617374 

76212223 

4,DEFGHIJKLMN0PQRS 

9 / CDEFGHIJKLMNOPQRSTUVWXYZ01234 56789 # 

14151617 

20333435 

36405354 

55565760 

61747621 

9,BCDEFGHIJKLMNOPQRSTUVWXYZ012 3456 789 

13141516 

17203334 

35364053 

54555657 

60617374 

76212223 

4 / DEFGHIJKLMN0PQRS 

896 OCTAL 1600 

9 / DEFGHIJKLMNOPQRSTUVWXYZ012 3456789 #@ 

15161720 

33343536 

40535455 

56576061 

74762122 

9,CDEFGHIJKLMNOPQRSTUVWXYZ012 3456789 # 

14151617 
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01630 
01631 
01632 
01633 
01634 
016M 
01652 
01653 
01654 
01655 
01656 
01657 
01670 
01671 
01672 
01673 
01674 
01675 

02000 
02015 

02100 

02113 

02126 
02141 



02300 
02301 
02312 
02313 
02316 
02317 

021*00 
02411 



2033 
36^0 
5556 
6173 
2122 
2U25 
1516 
3334 
1+053 
5657 
71+76 
2324 
1415 
2033 
3640 
5556 
6173 
2122 

5412 
5454 

5412 



3435 
5354 
5760 
7476 
2324 
2627 
1720 
3536 
5455 
6061 
2122 
2526 
1617 
3435 
5354 
5760 
7476 
2324 

02000 
1212 
1262 

02100 
1212 



47124626 

45635146 
54121212 



02154 46451246 



02167 2412 



7200 
2512 
3262 
2212 
3234 
3162 

5412 
6312 



02500 5412 



2225 

02300 
2123 
2625 
6321 
2145 
6330 
1231 

02400 
1212 
2565 

02500 
1212 



02600 



02600 
02600 
25122512 



MSG 



MSG1 
A GROU 

ACE CO 

MSG2 
POSITI 

SHOUL 



MSG3 



MSG4 



MSG5 

PAGE,, 
XXX 

MSG6 
E E E 



OCT 
OCT 
OCT 
OCT 
BCI 
BCI 
OCT 
OCT 
OCT 
OCT 
OCT 
BCI 
OCT 
OCT 
OCT 
OCT 
OCT 
BCI 
ORG 
BCI 
BCI 
ORG 
BCI 

BCI 

BCI 
BCI 

BCI 

BCI 
ORG 
OCT 
BCI 
OCT 
BCI 
OCT 
BCI 
ORG 
BCI 
BCI 
ORG 
BCI 

BOOL 

ORG 

BCI 



20333435 

36405354 

55565760 

61737476 

5,ABCDEFGHI JKLMNOPQRST 

9,DEFGHIJKLMNOPQRSTUVWXYZ0123456 789 #@ 

15161720 

33343536 

40535455 

56576061 

74762122 

9,CDEFGH I JKLMNOPQRSTUVWXYZ0 123456 789 # 

14151617 

20333435 

36405354 

55565760 

61737476 

5,ABCDEFGHI JKLMNOPQRST 

1024 

13,* 

1088 
11,* 



SDS ON-LINE PRINTER TESTER ** 

OCTAL 2100 
THE FOLLOWING TEST WILL 



PRINT 



11, P OF LINES WITH AND WITHOUT TAB/BACKSP 

11,NTR0L. AFTER THE FIRST GROUP HAS BEEN 
11,* PRINTED A HALT WILL OCCUR AND THE 

11, ON OF THE CONSOLE TAB/BACKSPACE SWITCH 



BE REVERSED 



THEN CLEAR THE 
OCTAL 2300 



11, D 

1216 

72002123 

9,E FEATURE OF THE SDS LINE PRINTER. 

32626321 

3,B AND BACKSP 

32346330 

5, IS IS A TEST OF 

1280 

9,* 

9,T EVERY 

1344 

11,* 



HALT 



THE 

OCTAL 2400 
THE FOLLOWING TEST WILL PR I N 
CHARACTER IN EVERY POSITION. 
OCTAL 2500 
THE FOLLOWING TEST WILL SLEW 



2600 

XXX 

11, E EEEEEEEEEEEEEEEEEE 
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02613 25122512 BCI 11, E EEEEEEEEEEEEEEEEEE 

E E E 
02626 25122512 BCI 11, E EEEEEEEEEEEEEEEEEE 

E E E 
02700 XXXX BOOL 2700 

02700 ORG XXXX 

02700 12251225 MSG7 BCI 11, EEEEEEEEEEEEEEEEEEE 

E E E 
02713 12251225 BCI 11, EEEEEEEEEEEEEEEEEEE 

E E E 
02726 12251225 BCI 11, EEEEEEEEEEEEEEEEEEE 

E E E 
02750 ORG 1512 OCTAL 2750 

02750 5U21212 MSG8 BCI 11,* THE FOLLOWING TEST WI1L CHECK 

VERTIC 
02763 21431221 BCI 7,AL AND HORIZONTAL CONTROL. 

00200 END MC00 

DONE PASS 2 



SDS 900 SERIES PROGRAM LIBRARY 
PROGRAM DESCRIPTION 
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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 



PROGRAMMED 
OPERATORS: 

STORAGE: 



Buffered Line Printer Test Program 
M. R. Mulholland, SDS 
22 May 1964 



Any SDS 910 or SDS 920 computer with an SDS 
buffered line printer. 



None 



Locations 100g and 150 8 -2336g (1144 locations). 



TIMING: 



USE: 



The printer is driven at both its normal rate (300 
lines per minute) and its maximum rate (1080 lines 
per minute, or 120 lines per second, while slewing). 

The Buffered Line Printer Test Program is on a 
self-loading paper tape. 

1. Load the program by the normal FILL pro- 
cedure. When the program is loaded, the 
computer will halt, 

2. The paper should be adjusted in the printer 
such that the perforation between sheets is 
directly over the hammers. After the initial 
setting, the program will maintain form con- 
trol and the page will be restored after each 
test. 

3. Select the functions to be tested before clearing 
the halt. 



BP 1 



Reset: 
Set: 



BP 2 Reset: 
Set: 



No action. 

Each character is printed in 

every print position (Figure 1) 

No action. 

Vertical format channels and 
vertical spacing is tested 
(Figure 2) 
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USE: (Cont) BP 3 Reset: No action. 

Set: Vertical and horizontal con- 
trol are checked by printing 
a checkerboard of E's 
(Figure 3). 

BP 4 Reset: No action. 

Set: Maximum speed is attained in 
printing by printing the same 
character in the left most 64 
character positions on a line, with 
each successive line printing the 
character which lies at an interval 
of approximately one -third of the 
distance around the printing drum 
from the preceding character 
(Figure 4). 

Testing will continue as long as the particular 
test is called for by the breakpoints being set. 
If all the breakpoints are reset, the program 
will loop until a test is called for. If the break- 
points are all reset (upon completion of any 
test), the printer will slew the paper to the top 
of the next page, 

METHOD: Not applicable. 



Figure 1 
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* THE F8LL8WING TE3T WILL PRINT EVERY" CHARACTER IN EVERY P8SITI8N. 



01 23456789*-.. *ABCDEFGHUKLMN8PQRSTUVWXYZ = M )/><:: S? 1 f W*\«*4* 01 23456789*-. •*ASC0EFGHIJKLf*N8PQRSTUVWXYZ = » ( >/><;:$? T f i/*\«**» 01 
01234S6739*-..*A8CDEFGHI JKL*N8PaRSTUVli»XrZ*M )/><?:$? It J/*\«*M 01 23455789+-. .*ABCDEFGHI JKLWSPQRSTUVrfX f Za % { )/>«s:s?njtfA\«**« 012 
0123455739+-.. *ASCDEFGHUKLHN»PGirSTLIVWXYZaM )/><lt$?\ I j7*\»+*» 01 234SS799+-. ,*A8CDEFGH I JKLMNfrPORSfUVKXYIs * C )/><;:i7H J/a\»**« 0123 
1234a67e9*-..*A8C0ePGHlJKLMNI>PQRSTUVI*XYZ» , { >/><?:«? 1 I »V*\"**« Q 1 234:>6789*-. . * ABCDEFGH UKLHNaPQRSTU VWX YZaM )/><;:'s?Jll**\«*«* 01234 
234567*9 ♦-..* A 8CDEFGH I JKLrt'N&PQRSTU¥WXYZ»M ')/»«*:*?! [ 1V*\«*^ 1 23455789 + - . ,*A5C0EFGH I JKi.HNSPO*STUVWX"Yl»* ( i/><il *7 1 T 1 /*\«*«" 012345 
34567 8 **-.,*AB.CDEFGHIJKL*N&P , GR3TUVWXYZ«M )/><8S»il t l^\"M« 123456/39*-, . *A6CD£FGH IJHLr1*J&PQR3TU V in X YZa M l/><;:»!l JV*\«*** 0123456 
4S6739*-..*AaCDEFSHI JKLMN&POaSTUfWXYZsM !/><!:*?] I iV*\#.*i* 01 23456739 + - ., *AaCQEFGH UKL*H*P J *STU V*i X YZa M )/^<;JS?] f iV*\«**w 01234557 
56789 *-.,*A9CD£F3HUKlMN»PQ(?8TuVmXYZsM ) />< I Hi ) I I / *\**** 1 2 345673 *♦- . ,+A8CDEFGH UKL*NtfP0R3T UVwXY I' • ( )/><::S?](W A \"**" 0123*5673 
6739*-.,*A3C0EFGHUKLMrt8PQRSTUVWXYZaM )/><::«?] I iV*\**** 1 23 456789*-. • **aC0EFGH IJKLHNfiPQRSTU V WX Y Z= • ( )/><::$33tl'*\«**» 012345 5739 
7e9*-.«*A8CDEFGKIJ.KLMN8PQRSTUV«XYZsM l/><S:i71(H»\"M» 01 23456789 + -. **ASCD£F3H IJKLMN9P JRSTU V wX YZs* { )/>.«;:s?](iV*\»**" 012345*789* 
3 9*-.«*A9CDEFGHI JKLMNSPQRSTUVWXYZaM )/><;:$?] (1^ A \"*«* 1 23456739+- .. *ASCDEFGHI JKLHN&POrtSTU VUXY Za M )/><i: $1 1 t ! V *\***« 01234 5 6739*- 
9*-.,*A6CDEFGHUKLf1NI5PQRSTUVWXYZ = M )/><::S?HW*\«ft<" 1 23456 7 3 9*-. . *A8C0EFGH IJKLMNfiPGRiTUV WX YZ = M ) />< S : 3 J H i ^* \"**« 1 234567P9 + -. 

♦ -•••AaCDEFGH! JKLHN&PQRSTUVWX-YZ«M l/><!:i?J{ JV*\«*#« 1 234567 39+- .. *A8C0EFGH UKLHN&PQR3TU Vtf XY Z= * ( )/>«;:s?]li**\"**i" 012345 673 «>♦-.. 
-.,*ABCDEFGHUKLMN»PQR3TUV*IXYZaM )/><;: $3 3 { 1V*\**** 1 2 3466 789 +- . ,**8CDEFGH IJKLMN&PQR3T J V*X Y7 -M )/>«::$?]( lv±\«*** 0123«5S739+-.,* 
.,*AiJCDEFGHUKLMN0P0R3TUVWXYZ = *( i /><::$?] [ W*\"*** 1 23456739 ♦-. ,*A3CDEFGH IJKL*M*PQKSTU V * X Y 7 a M )/><::$? 1 I l**Y«»»» 01 234? 5739*- . . »A 

• *ASCDEFSHIJKLMh6PQRSTUV«lXYZ«M )/><;:5?]IW*\»**«" 01 23156789*-. , *A8UD£F3ri IJKLMNftPQSbTU V * X Y Z = * ( )/><!:$? J [ l/*\**** C 1 2 3*5678 9*-. ♦ * A3 
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PLPW 
PSCW 
VFD 



00277 00 00000 104 

00300 C DO 00000 105 

00301 1 00 02114 106 

00302 01 00277 107 

00303 02 14000 108 

00304 40 210U0 109 



apos 



PZE 

PIE 

REDUCE 

BRU 

T&PW 

BRTW 



1.4 

1*0 
JH272 
** 
** 

TEMPO 
BP03 



l»3/a » & 6/46,3/A-l 

T + 2 



PRINT LINE OF TEST 1 
D&NE i3 W3RDS 



NS 
YES 



O 



o 
o 



o 
o 



o 























00305 
00306 


c 


02 
40 


0-0304 
12060 


110 
111 


BRU 

PRTtf 

SKS 


*-l 
1 

12060 




o 




00307 
00310 
00311 


c 
c 




01 
40 
43 


0Q3U6 
11060 
01141 


112 
113 
114 


BRU 

PFTirf 

BRM 


1 

ERROR 








00312 
00313 


1 

c 


00 
02 


01175 
00316 


115 
116 
117 


REDUCE 
BRU 

PSCW 


C5UNT1 

BP04 

1.1 


DONE «ITH 132 LINES 

NO 

YES 






00314 
00315 
00316 


00221 
C 01 

61 
C 61 

1 00 
01 
C 61 
61 
C 61 


1460 
00201 
00277 
0Q3U0 
02123 
00273 
01211 
01212 
01213 


VFD 
na BRU 

119 BP04 MIN 

120 MIN 

121 REDUCE 

122 BRU 

123 MIN 

124 MIN 

125 MIN 


012/21.3/3.06/46 

8P02+2 

BP03 


•3/A-l 

TEST BREAKPOINT 2 






00317 
00320 
00321 


eP03+l 

TEMP 

BP03-4 


DONE 4 LOOPS- 
NO 






00322 
00323 
00324 


LI5T+3 
LIST+4 
LIST+5 


YES 


J— I 

en 




00325 
00326 
00327 



C 
C 


61 

02 
76 


01214 
00255 
01215 


126 MIN 

127 BRU 
123 BP10 LDA 


LI5T+6 

BP02R 

LIST+7 


DC NEXT SET OF 4 
SECOND TEST 


H 





CC330 
00331 
00332 


C 
C 



35 
76 

35 


01202 
01154 
02115 


129 
130 
131 


STA 
LDA 
STA 


TITLE+2 
C4 

TEMPCT+3 


M8G5 






00333 
00334 
00335 



C 
C 


02 
12 
61 


02660 
41202 
01202 


132 PLPW 

133 8P11 MIW* 

134 MIN 


1,4 

TITLE+2 

TITLE+2 


PRINT 

SECOND 






00336 
00337 
00340 


1 

c 
c 


00 
01 
02 


02115 
00334 
14000 


135 
136 
137 


REDUCE 

BRU 

T&PW 


TEMPCT+3 
BPli 


TEST 
TITLE 






00341 
00342 


c 
c 


40 
01 


21000 
00341 


133 
139 
140 


8RTW 

BRU 

PRTW 


*-l 
1 




O 




00343 
00344 
00345 


c 
c 
c 


40 
02 
40 


12060 
00343 
11060 


Hi 

142 


SKS 
BRU 
PFTW 


120 60 

*-l 

1 




o 

JQ 






00346 
00347 


C 43 01141 
C0214660 


143 
144 


BRM 

PSPW 

VFD 


ERROR 

1.4 

912/21. 3/a. 06/66 


SPACE 4 LINES 
.3/A-l 


o 




















o 
o 

CO 

W 























00350 


C 


76 


02230 


145 


LDA 


LIST1 


<T> 




00351 


C 


35 


02240 


146 


STA 


CHATIT 


<Ji 




00352 





76 


01153 


147 


LDA 


C3 


O 




00353 


C 


35 


02115 


143 


STA 


TctfPCT+3 


U> 




0Q354 





02 


02660 


149 


PLPW 


W4 


*. 




00355 


C 


12 


42240 


150 8P12 MIW* 


ChATIT CHANNEL TITLE 






00356 





61 


32240 


151 


M IN 


CHATIT 






00357 


1 


00 


02115 


152 


REDUCE 


TE'MPCT + 3 






00360 


c 


01 


00355 


153 


BRU 


BP12 






00361 


c 


02 


14000 


154 


TdPW 








00362 





40 


21000 


155 


BRTW 








00363 


c 


01 


00362 


156 


8RU 


*-!■•■ 














157 


PRT'W 


1 






00364 


c 


40 


12060 




SKS 


12060 






00365 


c 


01 


00364 


153 


BRU 


*-l 






00366 


c 


40 


11060 


159 


PFTW 


1'...' ■ ■...'-.', 






00367 





43 


01141 


160 


6RM 


ERRftR 


f 












161 


PSCW 


i»o .. 


01 




00370 


C0210460 




VFD 


912/21.3/3. &6/4S.3/A-1 


1— r 




00371 


C 


76 


02231 


162 


LDA 


LI8T1+1 


2 




00372 



C 


35 
76 


02241 
01153 


163 
164 


STA 
LDA 


CHATIT+1 


u 




00373 


C3 -.-, ■ ■ 






00374 


C 


35 


02115 


165 


STA 


TEHPCT+3 ■ 






00375 


_JL 


02 


02660 


166 


PLPW. 


1.4 - ■ 






00376 


C 


12 


42241 


167 8P13 MIW* 


CHATIT+1 CHANNEL 1 TITLE 






00377 





61 


02241 


163 


MIN 


CHATIT+1 






00400 


1 

c 


00 
01 


02115 
00376 


169 
170 


REDUCE 
BRU 


TcflPCT+3 






00401 


BP13 






004Q2 





02 


14000 


171 


T&PW 








00403 


c 


40 


21000 


172 


BRTtf 








00404 


c 


01 


00403 


173 
174 


BRU 
PRTW 


*-l 
1 


o 

p 




00405 


c 


40 


12060 




SKS 


12060 


P> 




00406 


c 


01 


00405 


175 


BRU 


*-r 


o 

70 




00407 


c 


40 


11060 


176 


PFTW 


l 


2 




00410 


c 


43 


01141 


177 


BR* 


ERR&R 


o 












178 


EPTW 


1 






00411 


c 


40 


14060 




SKS 


14060 


o 




00412 


c 


43 


00642 


179 


BRM 


BP19A CHANNEL 7 TRUE 


^ 

n 


















o 

to 



















P 




00413 
00414 


00211 
76 
C 35 
C 76 

C 35 


1*60 
05232 
02242 
011*3 
02115 


160 

181 
182 
183 
164 


PSCW 

VFB 

LDA 


1,1 

B12/2U3/8, 06/46, 3/A-l 

LISTl+2 


(0 

o 

o 




00415 
00416 
00417 


STA 
LDA 
STA 


CHATIT+2 

C3 

TcMPCT+3 






00420 
00421 
00422 



C 
C 


02 
12 

61 


02660 
42242 
32242 


185 PLPtf 

186 8P14 MIW* 

187 MIM 


1.4 

CHATIT + 2 CHANNEL. 2' TITLE 

CHATIT+2 






00423 
00424 
00425 


1 

C 
C 

C 


00 
01 
02 
40 
01 


02115 
D0421 
MQO0 
21000 
00426 


138 
189 
190 


REDUCE 

BRU 

T&FW 


TEf^PCT + 3 ....... 

. BP14 






00426 
00427 


191 
192 
193 


BRTW 

BRU 

PRTW 


*-!■■ 
1 






00430 
00431 
00432 


c 





40 
01 
40 


12060 
00430 
11060 


194 
195 


SKS 
BRU 
PFTW 


12060 

*-l 

1 


t—l 
CO 




00433 
00434 


c 
c 


43 
40 


01141 
14060 


196 
197 


8RM 

EPTtf 

SKS 


ERROR 

1 

14060 


H 
I— i 

O 




00435 
00436 


C 43 

C021J 
76 
C 35 
76 


00642 

2460 
02233 
02243 
01153 


198 

199 

200 
201 
202 


BRM 

PSCW 

VFD 

LDA 

STA 

LDA 


BP19A CHANNtL 7 TRUE 

1.2 

9 1 2/ 2 1.3/ 3, 96/ 46,3/ A- 1 






00437 
00440 
00441 


LIST1+3 

CHATIT+3 

C3 






00442 
00443 
00444 


C 

C 

c 


35 
02 
12 


02115 
D2660 
^2243 


203 STA 

204 PLPW 

205 BP15 MIW* 


TE*PCT+3 

1.4 

CHATIT+3 CHANN&L 3 TITLE 






00445 
00446 
00447 




1 

c 


61 
00 

o: 


02243 
02115 
00444 


206 
207 
208 


REDUCE 
BRU 


CHATIT+3 
Tti*PCT + 3 

BP15 


O 




00450 

. 00451 

00452 


c 

G 



02 
40 
01 


14000 
21000 
00451 


209 
210 
211 


T9PW 
. BRTW 
BRU 


*-l 




z 






00453 
00454 


C 
C 


40 
01 


12060 
00453 


212 
213 


PRTW 

SKS 

BRU 


1 

1206-0 
*-l 


o 


















o 

m 





00455 
00456 



40 
43 



11060 
01141 



214 
215 
216 



PFTW 

BRM 

EPTW 



1 

ESR 
1 



fr'R 



00457 
00460 



00461 
00462 
00463 



C 40 H060 
C 43 00642 



217 

21a 



SKS 
BRM 
PSCW 



140 
8P1 

1.3 



60 

9A 



CHANNtL 7 TRUE 



C0213 
C 76 
C 35 



460 

02234 

02244 



219 
220 



VFD &12/21.3/3,&6/46,3/A-l 

LDA LISTl+4 

STA CHATIT+4 



00464 
00465 
00466 



00467 
00470 
00471 



C 76 

C 35 

02, 



01153 
021 IS 



221 

222 
_215_ 



LDA 
STA 
PLPttf 



C3 
TEMPCT+3 



C 12 

C 61 
1 00 



42244 
32244 
_2L211i 



224 

225 

12A. 



5P16 



MIW* 
M I N 
REDUCE 



CHA 
CHA 

11M 



TIT + 4 
TIT + 4 
PCT + 3 



CHANNtL 4 TITLE 



00472 
00473 
0474 



C 01 
C 02 
40_ 



00467 
14000 
210Q0 



227 

228 
229 



BRU 
T&Ptf 



BP16 



00475 C 01 00474 



00476 40 12060 



230 
231 



BRU 
PRTW 



*-l 
1 
1211 



Afl_ 



00477 C 01 0Q476 232 

00500 C 40 U060 233 

JXOS_CU 43 01 Ml 23A. 



BRU 
PFTW 

_B_Rj«_ 



*-i 
1 

_£jiR 



US. 



00502 
00503 



C 40 14060 
43 00642 



235 



_23jS_ 



EPTW 

SKS 

BRE 



1 

140 
BP1 



60 
9A 



CHANNtL 7 TRUE 



005Q4 
00505 



00506 
00507 
00510 



C02M4 



60 



237 



_2_3_£_ 



■•PSCW 
JLDA___ 



/2L3/B»96/46«3/A-l 

Tl+5 



C .35 
76 

C 35 Q_ 



2245 
1153 
511a. 



239 
240 
241 



STA 
LDA 
STA 



W4 

912 
US 
CHATIT+5 
C3 
T£MPCT»3 



00511 
0Q512 
A05i_3_ 



00514 
00515 
0Q516 



C 02 

C 12 4 

JL_61_0 



2660 
2245 
1245 



242 

2*3 
244 



3P17 



PLPW 
MIW* 

ilI_N__ 



1.4 

CHA 
CHA. 



TIT + S 
I1T + S. 



CHANNtL 5 TITLE 



1 00 
C 01 
•0 02 1 



2115 

0512 
*iOQQ 



245 
246 
247 



REDUCE 

BRU 

T9PW 



TEH 
BPi 



PCT + 3 
7 



















013517 
■0,05.20' 



C 


40 21000 

01 00517 


243 
249 
250 


SRTW 

BRU 

PRTW 


*-l 
1 


00 





0X>5 21 
0Q522 
0.D.5 23 


C 
C 

c 


40 12060 
01 00521 
40 11060 


251 
252 


SKS 
BRU 
PFTW 


12060 
*-l 

1 






00524 
00525 


C 
C 


43 01141 
40 14060 


253 
254 


BPM- 
EPTW 
SKS 


E8S&R 

1 

14060 






0052 6 
00527 


C 43 00642 
_OjD215460 


255 
256 


BRM 

PSCW 

VFD 


BP19A CHANMcL 7 TRUE 

US 

B12/21.3/8.&6/46.3/A-1 






0O63Q 
0Q531 
005J32 


C 
C 
C 


76 02236 
35 02246 
76 miss 


257 
258 
259 


LDA 

STA 
LDA 


LIST1+6 

CHATIT+6 

C3 






00533 
005 34 
00535 


C 

C 
C 


35 02115 
02 02660 
12 42246 


260 STA 

261 PLPinl 

262 BP13 MIW* 


TcMPCT+3 

1,4 

CHATIT+6 CHANNEL 6 TITLE 


h-l 

rn 




00-5.36 
00-5,37 
00540 


C 
1 

c 
c 
c 
c 


61 02246 

00 02115 

01 00535 

02 14000 
40 21000 
01 00542 


263 

264 
265 
266 
267 
268 


MIN 

REDUCE 

BRU 

TUPW 

BRTtf 

BRU 


CHATIT+6 
TEMPCT+3 
SP1S 






00542 
00&43 


*-i 






00544 
09545 


Q 
C 


40 12060 
01 00544 


269 
270 


PRTW 

SKS 

BRU 


1 

12060 
*-l 






00546 
00547 


Q 

c 


40 11060 
43 01141 


271 
272 
273 


PFTW 

'8RM 

EPTW 


■1' ' ' 
EK'ROR- 
i 






GOSSD 
0Q55H 


c 
c 


40 14060 
43 00642 


274 
275 


SKS 
PSCW 


14060 

8P19A CHANNcL 7 TRUE 

1*6 


O 




005:6-2' 
00 553 
005-54 


C0226450 
C 76 02237 
C 35 02247 


276 
Z77 


VFD 
LDA 

STA 


912-/21. 3/B.&6/46.3/A-1 

LISTi+7 
CriATIT+7 


o 

O- 




005j£§ 
035Jr6 
0G-5-S7 





-c 


76 01153 
35 02115 
02 02660 


278 
279 

280 


LDA 
STA 
PLPW 


C3 

TtHPCT+3 

U4 


© 
















© 





















P 




00560 
00561 
00562 


C 

c 
1 


12 

61 
00 


4P247 
02247 
02115 


281 SP19 MIW* 

2S3 reduce: 


CHATIT+7 CHANNcL 7 
CHATIT+7 

TEMPCT+3 


TITLE 


CD 


±*> 




00563 
00564 
00565 


c 





o: 

02 
40 


00560 
140U0 
21000 


284 
285 
2*6 


BRU 

Tepy 

6KTW 


BP19 






00566 
00567 




c 


01 
40 


00565 
12060 


267 

288 


8RU 

PRTtf 
SKS 


*-l 
1 

12060 








0Q570 
00571 
00572 




c 




01 
40 
43 


00567 
llCoO 

OtHi 


259 
290 
201 


Bail 

PFTwl 

BSK 


*-l 
1 

ERrttJR 








00573 
0057-1 


c 
c 


40 

43 


14060 

00642 


292 
293 


EPTW 
SKS 

5RH 


i 

14060 

BP19A CHANNcL 7 


TKUE 






00575 
Q0576 


C0217460 
C 02 02660 


294 

295 


PSCW 
VFD 

PLPW 


1.7 

012/21. 3/8.&6/46.3/A-1 

1.4 




H-l 




00577 

oa&f>o 

006Q1 




e 




02 
40 

o: 


14000 
210120 
00600 


296 

2^7 

29 8 


T9PW 

wr-w--— 


*«1 c- 




g 











00602 
00603 


c 

c 


40 
01 


12060 
JL06Ji£_ 


299 

300 


PRTW 

SKS 

8RU 


1 

12060 
*-l 








0060-? 
00605 


c 




c 




02 

40 
01 
71 
12 


02660 

14060 
00613 
01170 
«1327 


3C1 

302 

303 
304 

305 


PLPW 

EPTW 

SKS 

BRU 

LDX 

f*IW* 


1.4 
1 

14050 








00606 
00607 
00610 


■ * + 5 
MS 
CHA7F 








00611 

00612 
00613 


c 
c 
c 


41 
01 
71 


30610 
00616 
0117Q 


306 
307 
303 


6RX 
BRU 
LDX 


*-l 

* + 4 

M5 




O 

ft- 




00614 

00615 

_Qa616 


c 

c 

_£_ 




12 

41 
02 
40 

o: 


41335 
00614 
14000 
21000 
00617 


309 
310 
311 
312 
313 
314 


MIW* 
8RX 

TftPW 


CHA7T 
*-l 










00617 

00620 


BHT4 

BRU 

PRTW 


*-l 

1 




O 

o 




















o 

tsJ 

W 





















^ 

p 




00621 


C 


40 


12060 






SKS 


12060 


0) 




00622 





01 


00621 


315 
316 




BRU 
PSCW 


*-l 

1 .0 







006*3 


CC 


1210460 






VF0 


&12/21.3/B. 56/46. 3/A-i 


h^ 




GQ624 


C 


02 


32660 


317 




PLPW 


1.4 






00625 


c 


02 


14000 


318 




T&Ptf 
















319- 




PRTW 


1 






00626 


c 


40 


12060 






SKS 


12060 






00627 


c 




Qi_ 


00 62 6 


320 




BRU 


*-l 






00630 


02 


03641 


321 




TYPW 


U4 






00631 


c 


71 


01171 


322 




LDX 


Mb 






00632 


c 
c 


12 

41 


42323 
00632 


323 
324 




MIW* 
BRX 


CHAM CHANNcL MESSAGE 






00633 


*-l 






00634 


c 


12 


01166 


325 




MIW 


Ci«4 






00635 


c 
c 


02 
40 


14000 


3?6 




T9PW 








00636 


21000 


327 




BRTW 








00637 





01 


00636 


32S 




BRU 


*-t 


1- 




00640 


c 


00 


00000 


329 




HLT 








00641 


c 


01 


00655 


330 




BRU 


8P19B 


H 




00642 


c 


00 


ooouo 


331 


8P19A 


PZE 




2 




00643 


c 


02 


D2660 


332 




PIPW 


1.4 


d 




00644 


c 


71 


01172 


333 




LDX 


M12 






00645 


c 


12 


M352 


334 




MIW* 


CH7T 






00646 


c 


41 


00645 


335 




BRX 


*-l 






00647 


c 


02- 


14000 


335 




TSPW 








006»0 





40 


21000 


337 




BRTW 








00651 


c 


01 


OQ6bO 


333 




BRU 


*-l 














339 




PRTW 








00652 


c 


40 


12060 






SKS' 


12060 






00653 


c 


01 


00652 


340 




BRU 


*-l 






00654 


c 


51 


00642 


341 




BRR 


8P19A 


n 




006S5 


c 


76 


01220 


342 


8P193 


LDA 


LIST+10 


^ 




006S6 


c 


35 


01205 


343 




STA 


TITLE+5 


p 




00657 


c 


76 


01155 


3^4 




LDA 


C5 - 







00660 





35 


02122 


345 




STA 


TSMPCT+3 


2 













. 346 




PSCW 


1*1 




00661 


0021 


1460 






VFD 


512/21. 3/S*»6/46,3/A-l 


' 




00662 


c 


02 


02660 


347 


3P19C 


PLPW 


1.4 







00663 





12 


<U2QS 


343 




M I W* 


TITLE + 5 TITLe. 
























W 


■ 



00664 


C 


61 


01206 


349 


0Q665 


1 


00 


02122 


350 


00666 





01 


00662 


351 


00667 


c 


02 


14000 


352 


00670 


c 


40 


21000 


353 


00671 


c 


01 


00670 


354 










355 


00672 


c 


40 


120&Q 




00673 


c 


01 


00672 


356 


00674 


c 


«0 


llOoO 


357 


00675 


c. 


43 


01141 


358 


00676 


c 


76 


_2.L15$._ 


...35.9 


00677 




35 


32122 


36 


00700 


c 


76 


41240 


361 


00701 


c 


35 


_3Q7_<!2 ... 


362 


00702 


c 


35 


00741 


363 


00703 


c 


35 


00760 


364 


00704 


e 


76 


*L2»1 


365 


00705 


c 


35 


01227 


36*> 

^6 7- 










00706 


0021' 


"660 




00707 


c 


02 


02660 


369 


00710 


c 


71 


01167 


369 


00711 


c 


12 


-41.22.7,. 


370 


00712 


c 


41 


00711 


371 


00713 
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SDS 900 SERIES PROGRAM LIBRARY 
PROGRAM DESCRIPTION 



Catalog No. 074001 



IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 



PURPOSE: 



PROGRAMMED 
OPERATORS: 

STORAGE: 



TIMING: 



USE: 



42 KC Magnetic Tape Test 
A. W. England, SDS 
13 May 1963 



All SDS 920 systems and any 910 with a typewriter which 
have one or more magnetic tape units connected to the W 
buffer. 

To provide a simple and easy means for initial checkout 
and testing of 42 KC magnetic tape units. 



None. 

The program occupies 587 words from 400g to 1512g. It 
uses the HELP Word Output Subroutine located at 200g. 
The area from the end of the program to the end of 
memory may be used as input and interlaced output 
record image. 

The program is sufficiently fast to keep the tape operating 
at full speed for all operations. 



1 . LOADING 



To load the program, insert the paper tape in the paper 
tape reader and follow the normal FILL procedure. 
When it is loaded, the light on the typewriter will indicate 
that the program is now under operator control. 

1. 1 REGAINING OPERA f OR CONTROL 

If at anytime the operator should lose control of the 
program he may return it to the keyboard mode by 
moving the RUN-IDLE-STEP switch to IDLE, pressing 
START, moving the switch to STEP and then to RUN. 
If for some reason location 0001 is destroyed he may 
execute a BRU to location 400 to return control to the 
keyboard. 

2.0 CONTROL FUNCTIONS 

The following list contains a call letter for the various 
control functions the program will perform. These may 
be typed anytime the light on the typewriter is lit. 
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USE: (cont. ) 2. 1 PARAMETER CONTROL 

These functions cause the program to set up the various 
parameters for the tests which will follow. 

2. 1. 1 P, Set Pattern 

The previously typed 8 octal digits are set up as the 
pattern for writing operations. 

2. 1. 2 L, Set Record Length 

The previously typed octal number will be established as 
the record length for all subsequent test operations. For 
write operations it determines the number of words to be 
written. For read it determines the maximum number of 
words which will be stored in memory. The maximum 
length record is 7777g (4095). If a larger number is 
entered it will be reduced to this maximum. 

2. 1. 3 U, Set Unit Number 



The previously typed octal digit is used to identify the 
logical tape unit number which is to be tested. The 
program adjusts all tape unit addressing instructions 
accordingly. 

2. 1. 4 C, Set Record Count 



The record counter is incremented by one every time 
the program passes a record in the forward direction, 
and decremented by one for the reverse direction. 
After a rewind it is cleared to zero. This control 
function with the letter C is provided so that the user 
can reset this counter whenever he wishes to start a 
series of operations for which a count is needed. The 
previously typed 8 octal digits will be saved as the new 
record count. 



2. 1. 5 Z, Set Parity 



If the preceding digit is even the program converts all 
read and write EOM's to the BCD even parity mode. If 
the digit is odd it converts all read and write EOM's 
to the binary odd parity mode. 

2. 2 TAPE OPERATION CONTROL 

2. 2. 1 Breakpoint Functions 

Breakpoints 1, 2 and 4 apply generally to all tape 
operations. Breakpoint 3 is used when writing. 
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USE: (cont. ) 



BP 1 RESET: 

SET: 

BP 2 RESET: 

SET: 

BP 3 RESET: 

SET: 

BP 4 RESET: 
SET: 
2. 2. 2 W, Write 



Continuous operation. The operation will 
continue as long as this Breakpoint is 
RESET or until the end of tape is reached. 

Stop continuous operation. If initially 
SET do only one operation. 

Perform all operations without stopping 
between records. 

Stop after each record. 

Write normally. 

Write a continuous record as long as 
this Breakpoint is set. 

Stop if a read or write error occurs. 

Do not stop on a read or write error. 



The previously set pattern will be written as a record of 
length indicated by the L function. Records will be 
continuously written as long as Breakpoint 1 is RESET. 
If Breakpoint 3 is SET one long continuous record will be 
written. If Breakpoint 4 is RESET and a write error 
occurs, the program will halt and print WRITE ERROR. 
If Breakpoint 4 is SET the error will not cause a stop. 
If the tape is situated on the end of tape marker the 
write routine will write a Tape Mark to signify end of 
file, then type END OF REEL, and return to keyboard. 

2. 2. 3 I, Write with Identification 



This function is the same as Write except that the 
record count number is written as the first word of the 
record. This provides a unique identification word for 
each record. The record count word is inserted as the 
first word of the image so no additional words are added 
to the record. 



2. 2. 4 R, Read 



The next record on the selected tape unit will be read 
into memory. If the record is longer than the preset 
record length, the program will skip the extra words. 
If the skip remainder of record operation is not 
functioning and additional II interrupts occur, the 
program will count these and print the count at the end 
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USE: (cont. ) of the record. As long as Breakpoint 1 is RESET the 

program will read records sequentially until an end of 
file or the end of tape is encountered. If Breakpoint 2 is 
SET, the program will stop the tape after each record; 
otherwise the tape will run without stopping. 

If a read error occurs and Breakpoint 4 is RESET, the 
program will stop and type READ ERROR. If BP 4 is 
SET, the program continues. 

2. 2. 5 B, Backspace 



If the input number previous to the B is cleared to zero 
by a carriage return then the selected tape is backspaced 
one record at a time as long as Breakpoint 1 is RESET 
or until the load point or an end of file is encountered. If 
the input number previous to the B is non zero then it is 
decremented by one after each backspaced record and the 
backspacing operation is terminated when it reached zero. 
The counted backspace may also be stopped on Breakpoint 
1, the load point, or an end of file. If Breakpoint 2 is 
reset, the spacing will proceed without stopping between 
records. If Breakpoint 2 is set, the tape will be stopped 
after each record spaced and then restarted to continue 
over the next one. 

2. 2. 6 S, Space Forward 

Space forward is the same as backspace except that it 
will also stop when the end of tape is reached. 

2. 2. 7 X, Search-Forward 

The selected tape is searched forward using the read- 
scan mode until a record is found whose first word is 
equal to the previously typed octal number. When the 
record is found it is read into memory. If an end of file 
or the end of tape is encountered before the record is 
found the tape is stopped. 

2.2.8 Y, Search Reverse 



The selected tape is scanned backward until a record 
is found whose first word (last word scanned over in 
reverse) is equal to the previously typed octal number. 
If an end of file or the load point is encountered before 
the record is found, the tape is stopped. 



2. 2. 9 D, Rewind 



The selected tape is started in a rewind and the program 
returns to keyboard control. 
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USE: (cont. ) 

2. 2. 10 E, Erase 

This function is similar to write except that instead of 
writing information, it erases tape for a distance equal to 
the specified record length. 

2. 2. 11 F, Write End of File 



A tape mark is written on tape to indicate End of File. 
The record counter is not incremented by the operation. 
The operation may be executed even though the tape is 
on the end of tape conductive leader. 

2.3 OUTPUT CONTROL 

After the tape has been read or moved by some other 
operation, the results may be inspected using the follow- 
ing control characters. 

2. 3. 1 N, Tape Record Count Number 

The program will type the current contents of the 
record counter. 

2. 3. 2 T, Type Record Read 

If the number of words read was less than or equal to 
the preset length, the program will type: RECORD 
LENGTH < OR » LLLL, where LLLL represents the 
record length. If the number of words read exceeds 
the present record length, the program will type: 
RECORD LENGTH > LLLL. 

After typing one of these messages the program will 
begin to type the record image in octal numbering each 
eighth word in octal. This output will continue until 
either Breakpoint 1 is SET or until the entire record is 
typed. 

If Breakpoint 1 is SET when the T key is struck only 
the record length will be typed. 

3.0 STATUS AND ERROR MESSAGES 

The following messages will be typed by the program to 
inform the operator of the status of the tape operation: 
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USE: (cont. ) 3. 1 WRITE ERROR 

This indicates that the program detected a write error 
and Breakpoint 4 was RESET. The tape is stopped and 
the program returns to keyboard control after typing. 

3. 2 READ ERROR 

This indicates that the program detected a read error 
and Breakpoint 4 was RESET. The tape is stopped 
and the program returns to keyboard control after 
typing. 

3. 3 SKIP REMAINDER OF RECORD ERRORS: nnnnnnnn 

This indicates that the record read was longer than the 
preset record length and that when the program attempted 
to ignore the remainder of the record, it still received 
I 1 interrupts. The number of interrupts is indicated by 
the octal number nnnnnnnn. Control returns to the 
keyboard after typing. This error stop may not be 
disabled by Breakpoint 4. 

3. 4 FILE PROTECT ON 

This is typed whenever the user asks for a write or 
erase operation on a tape which has the file protect 
ring removed. After typing the program returns to 
keyboard control. 

3.5 END OF REEL 

This indicates that a forward operation has reached the 
end of tape. 

3.6 LOAD POINT 

This indicates that a reverse operation has reached the 
beginning of tape. 

3. 7 TAPE MARK 

This indicates that a read, scan, or space operation 
has encountered an End of File record as indicated by 
the reading of a Tape Mark. 

4. FUNCTION SUMMARY 

In the calling sequence the small letter d is used to 
denote an octal digit. 
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USE: (cont.) 4. 



^VK V \ 



FUNCTION SUMMARY (cont. ) 
Function De scription 

Clear digit accumulator 

Set test pattern word 

Set record length 

Set logical tape unit number 

Set record count number 

Set to even parity (BCD) 

Set to odd parity (Binary) 

Write 

Write with record count ID 

Read 

Backspace 

Backspace by count 

Space forward 

Space forward by count 

Search forward and read 

Search reverse 

Rewind 

Erase 

Write end of file 

Type record count number 

Type record read 



Carriage Return 

ddddddddP 

ddddL 

dU 

ddddddddC 

1Z 

W 

I 

R 

B 

(octal count) B 

S 

(octal count) S 

dddddddd X 

ddddddddY 

D 

E 

F 

N 

T 
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METHOD: Each functional routine is essentially independent of the 

others and attempts to accomplish its operation in as 
straight forward a manner as possible. The program 
attempts to prevent the tape from running off the reels 
in either direction. By using the write end of file 
operation, sections of the tape can be set off for further 
test without having to work from the beginning of the 
reel on every pass. 

At the start of every routine, the status of the tape is 
tested and if the operation obviously cannot be accom- 
plished the program does not attempt it. No reverse 
operation will be started if the tape is at the load point. 
No forward operation except write end of file will be 
started if the tape is on the end of reel marker. No 
write operation is attempted if the file protect is on. 

All reading, spacing and searching operations will be 
unconditionally terminated when an end of file is 
encountered. 
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Catalog No. 074001 



* 
* 
00200 

oouoo 

00U01 

00U02 

00U03 

00U0M 

00U05 

00U06 

00U07 

00MT0 

00U11 

00M12 

00M13 

00U1M 

• 

00U15 

00U16 

00U17 

0OM20 

00M21 

00U22 

00U23 

• 

00U2M 

00U25 



910 OR 920. W BUFFER ONLY. 
A. W. ENGLAND. 













2 

2 



00200 ues 



76 
35 
02 
02 
02 
32 
75 
66 
75 
71 
70 
U1 
01 



00525 
00001 
00000 
2000M 
02001 
00012 
00012 
20011 
00M2U 
00U25 
001451 
00M 12 
U0M51 



67 20006 
75 00016 
67 20003 
36 00016 
01 00U05 

U6 30003 
01 001420 

07700000 
77777755 



START 



C9NA 



C9NA1 



BSS 

LOA 

STA 

OISW 

DIR 

RKBW 

WIM 

LDB 

RCY 

LOB 

LDX 

SKM 

BRX 

BRU* 



DIGIT LCY 
LOB 
LCY 
STB 
BRU 

CLEAR CLR 
BRU 



CI 

C2 



ecT 

DEC 



128 

GOCONA 
1 



1*1 

T1 

T1 

9 

C1 

C2 

CTBL+19.2 

*-1 

CTBL+19.2 

6 

ACCUM 

3 

ACCUM 

C9NA1 



DIGIT+3 

7700000 
-19 



W9RD OUTPUT SUBROUTINE 
SET CONTROL RESTORE 
KEYBOARD CONTROL ENTRY 

SCAN FOR CONTROL CHARACTER 



GO TO CONTROL ROUTINE 
ACCUMULATE OCTAL DIGITS 



CLEAR DIGIT ACCUMULATOR 



if 








PAGE 


2 OF 2U 


* 

if 






CONTROL 


ROUTINE 


LINKAGE TABL 


001*26 





22 


00705 CTBL B 


BOO 


001*27 





23 


01203 


C 


COO 


001*30 





2U 


01107 





DOO 


001*31 





25 


01131 


E 


EOO 


001*32 





26 


01163 


F 


FOO 


001*33 





31 


001*52 


I 


100 


00M3M 





U3 


01206 


L 


LOO 


001*35 





1*5 


01371 


N 


NOO 


001*36 





U7 


01200 


P 


POO 


001*37 





51 


00556 


R 


ROO 


001*1*0 





62 


00732 


S 


SOO 


00UU1 





63 


01271 


T 


TOO 


001*1*2 





61* 


0123M 


U 


UOO 


00UU3 





66 


001*53 


H 


WOO 


00l*l*M 





67 


00770 


X 


XOO 


00UU5 





70 


01051 


Y 


YOO 


001*1*6 





71 


01251 


Z 


ZOO 


001*1*7 





52 


001*22 


CR 


CLEAR 


001*50 





12 


001*05 


SP 


C0NA1 


001*51 





00 


001*15 


PZE 


DIGIT 



CATALOG NO. 074001 



WRITE RECORD COUNT AS ID FOR EACH RECORD. 
) 71 00023 100 LDX ZERO 



001452 

* WRITE 

00U53 
00U5U 
00U55 
00U56 
001457 
00U60 
00U61 
00U62 
00U63 
00M6M 
00U65 
001466 

00146.7 
00U70 
00U71 
00U72 
00U73 
00U7U 
00M75 
00U76 
OOU77 
00500 
00501 
00502 
00503 
0050U 
00505 
00506 
00507 
00510 
00511 
00512 
00513 
005 1U 



PAGE 
WRITE ROUTINES. 
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CATALOG NO. 0714001 



RECORDS OF TEST PATTERN ONLY. 



37 
76 
71 
35 
Ul 
U3 
23 
01 
23 
01 
23 
U3 
UO 
01 
76 
53 
35 
02 
23 
13 
23 
23 
01 
UO 
01 
01 
61 
MO 
UO 
01 
U3 
76 
71 
01 



01510 
01500 
01503 
U1512 
00U56 
01120 
JI477 

01163 
01U75 
01160 
01U76 
005U1 
20100 
00526 
01506 
01510 
01513 
50000 
0150U 
01505 
01U63 
01U77 
00657 
12610 
00505 
00500 
01506 
20010 
200U0 
00515 
0112U 
01U27 
01U60 
01U16 



WOO 



CONB 



CONC 



W30 



STX 


SW2 


LDA 


PATT 


LDX 


NEGLEN 


STA* 


ENDIMG 


BRX 


*-1 


BRM 


TRSUBR 


EXU 


ETT 


BRU 


FOO 


EXU 


FPT 


BRU 


CONU 


EXU 


BTT 


BRM 


ERASE 


BPT 


3 


BRU 


W20 


LDA 


RC 


SKN 


SW2 


STA 


IMAGE 


CIL 




EXU 


SHIB 


POT 


LDIL 


EXU 


WT 


EXU 


ETT 


BRU 


CONE 


TGTW 




BRU 


•♦2 


BRU 


•-U 


MIN 


RC 


BETW 




BPT 


U 


BRU 


W10 


BRM 


BRSUBR 


LDA 


EM1L0C 


LDX 


MINUS3 


BRU 


PRTEM 



TO RCSW23 



SCSW2] 

GENERATE PATTERN 

IN RECORD IMAGE 



TAPE READY 

ON END OF TAPE 

YES, WRITE TAPE MARK 

NO. IS FILE PROTECT ON 

YES 

ON BEGINNING OF TAPE 

YES. ERASE LEADER 

NO. WRITE CONSTANT RECORD 

YES 

NO 

WRITE WITH ID 

YES 

NO. COCK INTERLACE 

SET HIGH BITS 

LOAD INTERLACE 

START TAPE 

END OF TAPE ENCOUNTERED 

YES 

NO. GAP 

YES 

NO 

COUNT RECORD 

WRITE ERROR 

YES. IS ERROR STOP ALLOWED 

NO .NO 

YES. BUFFER READY 

PRINT ERROR MESSAGE 



•it 










PAGE 


M OF 2M 


00515 





MO 


20M00 


W10 


BPT 


1 


00516 





01 


0052M 




BRU 


C9NZ 


00517 





UO 


20200 




BPT 


2 


00520 





01 


00522 




BRU 


*+2 


00521 





01 


00M67 




BRU 


C9NC 


00522 





M3 


0112M 




BRM 


BRSUBR 


00523 





01 


00M60 




BRU 


C9NB 


0052U 





U3 


0112M 


CONZ 


BRM 


BRSUBR 


00525 

* 





01 


00M02 


GOCONA 


BRU 


C9NA 


* 
00526 





23 


01M63 


W20 


EXU 


WT 


00527 





23 


01M77 




EXU 


ETT 


00530 





01 


00536 




BRU 


W21 


00531 





12 


01500 




MIW 


PATT 


00532 





UO 


20100 




BPT 


3 


00533 





01 


00527 




BRU 


*-M 


0053M 





02 


1M000 




TOPW 




00535 





01 


00500 




BRU 


W30 


00536 





02 


1M000 


W21 


TOPW 




00537 





M3 


0112M 




BRM 


BRSUBR 


0O5M0 

* 





01 


01163 




BRU 


FOO 


* 

* ERASE 
it 


STARTING 


LEADER SUBROUTINE. 


005M1 





00 


00000 


ERASE 


PZE 




005U2 





76 


00555 




LDA 


E555 


005U3 





23 


01M72 




EXU 


D2T 


005MM 





76 


0055M 




LOA 


E200 


005U5 





35 


00012 




STA 


T1 


005M6 





02 


50000 




CIL 




005U7 





13 


00012 




POT 


T1 


00550 





23 


01M67 




EXU 


ET 


00551 





MO 


12610 




TGTW 




00552 





51 


005M1 




BRR 


ERASE 


00553 

* 





01 


00551 




BRU 


*-2 


0055M 


11300000 


E200 


DEC 


150B9 


00555 


320M0000 


E555 


DEC 


M17B9 



CATAL8G NO. 07M001 

9PERATI9N C9NTINUE 

NO 

YES, N8N ST9P 

N9 

YES 

WAIT F9R ST9P 



C9NSTANT RECORD WRITE 

END 9F TAPE 

YES 

NO. OUTPUT PATTERN 

CONTINUE 

YES 

NO 

RETURN TO MAIN LOOP 

END OF TAPE STOP 

WRITE TAPE MARK 



IS DENSITY 200 BPI 

YES 

NO 



START ERASE 
GAP 

YES. EXIT 
NO 



STARTING GAP AT 200 BPI 
STARTING GAP AT 555 BPI 



If 








PAGE 


5 9F 2M 


* 
* 
00556 






READ 


ROUTINE. 







U3 


01120 


ROO BRM 


TRSUBR 


00557 





23 


01M77 


EXU 


ETT 


00560 





01 


00657 


BRU 


C9NE 


00561 





76 


00677 


LOA 


G9RI1 


00562 





35 


00031 


STA 


I1W 


00563 





76 


00700 


LOA 


G8RI2 


0056M 





35 


00033 


STA 


I2W 


00565 





02 


20002 


EIR 




00566 





02 


50000 


C9NS CIL 




00567 





23 


0150M 


EXU 


SHIB 


00570 





13 


01505 


P9T 


LDIL 


00571 





76 


00026 


a» %£ ™ 


ONES 


00572 





35 


01507 


STA 


SW1 


00573 





23 


01M6M 


EXU 


RT 


0057M 





23 


01M77 


EXU 


ETT 


00575 





01 


00657 


BRU 


C9NE 


00576 





MO 


12610 


TGTW 




00577 





01 


00601 


BRU 


*+2 


00600 





01 


0057M 


BRU 


*-M 


00601 





61 


01506 


MIN 


RC 


00602 





53 


01507 


SKN 


SHI 


00603 





01 


00617 


BRU 


R01 


0060M 





MO 


200M0 


R02 BPT 


M 


00605 





01 


00610 


BRU 


•♦3 


00606 





MO 


20010 


BETW 




00607 





01 


00653 


BRU 


R03 


00610 





MO 


20M00 


BPT 


1 


00611 





01 


0052M 


BRU 


CONZ 


00612 





MO 


20200 


BPT 


2 


00613 





01 


00615 


BRU 


*+2 


006 1M 





01 


00566 


BRU 


CONS 


00615 





M3 


0112M 


BRM 


BRSUBR 


00616 





01 


00556 


BRU 


ROO 



CATALOG NO. 07M001 



TAPE READY 

AT END 9F TAPE 

YES 

NO. INITIALIZE INTERRUPTS 



SET HIGH BITS 
LOAD INTERLACE 

SCSW1] 

START READ 

END OF TAPE ENC9UNTERED 

YES 

N9. GAP 

YES 

NO 

C9UNT REC9RD 

TEST SW1 

RESET 

SET, ERR9R ST9P PERMITTED 

N9 

YES. WAS THERE A READ ERR9R 

YES 

CONTINUING 9PERATI9N 

NO 

YES, ST9P BETWEEN REC9RDS 

YES 

N9 

WAIT F9R TAPE T9 ST9P 



if 










PAGE 


6 9F 214 


0061T 





76 


01507 


R01 


LDA 


SW1 


00620 





72 


00026 




SKA 


ONES 


00621 





01 


00623 




BRU 


C9NF 


00622 





01 


0060M 




BRU 


R02 


00623 





M3 


0112M 


C9NF 


BRM 


BRSUBR 


0062M 





71 


01M62 




LDX 


MINUS9 


00625 





02 


026U1 




TYPW 


1.M 


00626 


2 


12 


00651 




MIW 


SEM+8.2 


00627 





U1 


00626 




BRX 


*-1 


00630 





02 


1U000 




topw 




00631 





U3 


0112U 




BRM 


BRSUBR 


00632 





76 


00617 




LOA 


R01 


00633 





75 


00651 




LDB 


RC1 


0063U 





71 


00652 




LDX 


RC2 


00635 





02 


020U1 




TYPW 


1*1 


00636 





U3 


00200 




BRM 


wes 


00637 





01 


01353 




BRU 


C9NJ 


006U0 


52121212 




OCT 


52121212 


006U1 


62U231U7 


SEM 


BCI 


8. SKIP REMAI 


00651 


03777760 


RC1 


9CT 


03777760 


00652 





12 


00012 


RC2 


MIW 


T1 


00653 





U3 


0112M 


R03 


BRM 


BRSUBR 


0065M 





76 


01U32 


C6NY 


LDA 


EMML9C 


00655 





71 


01 M60 




LDX 


MINUS3 


00656 





01 


01U16 




BRU 


PRTEM 


00657 





02 


2000U 


C9NE 


DIR 




00660 





02 


00000 




DISW 




00661 





76 


01U30 




LDA 


EM2L9C 


00662 





71 


01 U60 




LDX 


MINUS3 


00663 





01 


01U16 




BRU 


PRTEM 



CATAL9G N9. 07M001 



[SW1]fZER9 

N9T EQUAL 

EQUAL 

WAIT F9R TAPE T9 ST9P 

PRINT ERR9R MESSAGE 



SW1 L9CATI9N 



9F REC9RD ERR9RS: 



READ ERR9R 



END 9F REEL ST9P 



PAGE 



7 9F 2U 



* 
0066M 





00 


00000 


RI1 


PZE 




00665 


o 


02 


13610 




SRRW 




00666 





32 


00012 




WIM 


T1 


00667 





61 


01507 




MIN 


SW1 


00670 





01 


U066U 




BRU* 


RI1 


00671 





00 


00000 


RI2 


PZE 




00672 





UO 


13610 




TFTW 




00673 





01 


U0675 




BRU* 


GeC8NM 


0067U 





01 


U0676 




BRU* 


G9R03 


00675 





00 


00701 


G9C9NM 


PZE 


C9NM 


00676 

* 





00 


00653 


G9R03 


PZE 


R03 


* 
00677 





M3 


0066U 


G9RI1 


BRM 


RI1 


00700 

■* 

it 





U3 


00671 


G9RI2 


BRM 


RI2 


it 
00701 





U3 


0112M 


C9NM 


BRM 


BRSUBR 


00702 





76 


01U3U 




LDA 


EM6L9C 


00703 





71 


01U60 




LDX 


MINUS3 


0070M 





01 


01U16 




BRU 


PRTEM 



CATAL9G N9. 07U001 

READ 11 INTERRUPT 

SKIP REMAINDER OF REC8RD 

RCSW13 
EXIT 

READ 12 INTERRUPT 

END 9F FILE 

YES 

N9. ASSUME READ ERR9R 



TAPE MARK 



if 










PAGE 


8 9F 2U 


* 






BACKSPACE 






00705 





U3 


01120 


BOO 


BRM 


TRSUBR 


00706 





23 


01U76 




EXU 


BTT 


00707 





01 


00727 




BRU 


C9NL 


00710 





23 


01U70 


B01 


EXU 


SR 


00711 





32 


00012 




WIM 


T1 


00712 





UO 


21000 




BRTW 




00713 





01 


00716 




BRU 


•+3 


007 1U 





23 


01M76 




EXU 


BTT 


00715 





01 


00727 




BRU 


C9NL 


00716 





UO 


13610 




TFTW 




00717 





01 


00701 




BRU 


C9NM 


00720 





76 


01506 




LDA 


RC 


00721 





5U 


0002U 




SUB 


ONE 


00722 





35 


01506 




STA 


RC 


00723 





MO 


20M00 




BPT 


1 


0072M 





01 


0052M 




BRU 


C9NZ 


00725 





U3 


0075U 




BRM 


SSSUBR 


00726 





01 


00710 




BRU 


B01 


* 
00727 





76 


01U33 


C9NL 


LDA 


EM5L9C 


00730 





71 


01M60 




LDX 


MINUS3 


00731 





01 


01M16 




BRU 


PRTEM 



CATALOG N9. 07U001 



TAPE READY 

6N BEGINNING OF TAPE 

YES 

N9. SCAN REVERSE 

BUFFER READY 

N6 

YES. BEGINNING 9F TAPE 

YES 

NO. END 9F FILE 

YES 

N9 

DECREMENT REC9RD C9UNT 

9PERATI9N C9NTINUE 

NO 

YES. CHECK SPACE ST9P 



L9AD P9INT 



if 
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SPACE FORWARD SUBROUTINE. 


00732 





U3 


01120 


SOO 


BRM 


TRSUBR 


00733 





23 


01U77 




EXU 


ETT 


0073M 





01 


00657 




BRU 


CONE 


00735 





23 


01U65 


S01 


EXU 


SF 


00736 





23 


01U77 




EXU 


ETT 


00737 





01 


00657 




BRU 


CONE 


007U0 





UO 


21000 




BRTW 




007U1 





UO 


12610 




TGTW 




007U2 





01 


007UU 




BRU 


•♦2 


007U3 





01 


00736 




BRU 


•-5 


007UM 





32 


00012 




WIM 


T1 


007U5 





UO 


13610 




TFTW 




007U6 





01 


00701 




BRU 


CONM 


007U7 





61 


01506 




MIN 


RC 


00750 





UO 


20U00 




BPT 


1 


0075 1 





or 


0052U 




BRU 


CONZ 


00752 





U3 


0075U 




BRM 


SSSUBR 


00753 





01 


00735 




BRU 


S01 


0075U 





00 


00000 


SSSUBR 


PZE 




00755 





76 


00016 




LDA 


ACCUM 


00756 





72 


00026 




SKA 


ONES 


00757 





01 


00763 




BRU 


*+U 


00760 





UO 


20200 


C9NP 


BPT 


2 


00761 





U3 


0112U 




BRM 


BRSUBR 


00762 





51 


0075U 




BRR 


SSSUBR 


00763 





5U 


0002U 




SUB 


ONE 


0076M 





35 


00016 




STA 


ACCUM 


00765 





72 


00026 




SKA 


ONES 


00766 





01 


00760 




BRU 


CONP 


00767 





01 


0052U 




BRU 


CONZ 



CATALOG NO. 07U001 



TAPE READY 

END OF TAPE 

YES 

NO. SCAN FORWARD 

END OF TAPE 

YES 

NO* BUFFER READY 

NO. GAP 

YES. YES 

NO 

END OF FILE 

YES 

NO. COUNT RECORD 

OPERATION CONTINUE 

NO 

YES. CHECK STOP 



SPACE STOP SUBROUTINE 

ACCUM t ZERO 

NOT EQUAL 

EQUAL. STOP BETWEEN RECORDS 

YES 

NO. EXIT 

DECREMENT RECORD COUNT 

ACCUM t ZERO 
NOT EQUAL 
EQUAL 



* 

• 

00770 

00771 

00772 

00773 

0077M 

00775 

00776 

00777 

01000 

01001 

01002 

01003 

0100U 

01005 

01006 

01007 

01010 

01011 

01012 

01013 

0101M 

01015 

01016 

01017 

01020 

01021 

01022 

01023 

0102U 

01025 

01026 

01027 

01030 

01031 



PAGE 
SEARCH FORWARD. 








































U3 
23 
01 
75 
36 
76 
35 
76 
35 
76 
02 
23 
13 
23 
32 
UO 
01 
70 
01 
02 
61 
23 
01 
UO 
01 
53 
01 
01 
76 
72 
01 
UO 
01 
01 



01120 
01U77 
00657 
00026 
01507 
00677 
00031 
01050 
00033 
00016 
50000 
0150U 
01505 
01U6U 
00012 
13610 
00701 
00012 
01032 
20002 
01506 
01U77 
00657 
21000 
01015 
01507 
0102U 
01027 
01507 
00026 
00623 
20010 
0065U 
00U02 



XOO 



C9NX 



BRM 

EXU 

BRU 

LDB 

STB 

LDA 

STA 

LDA 

STA 

LDA 

CIL 

EXU 

P9T 

EXU 

WIM 

TFTW 

BRU 

SKM 

BRU 

EIR 

MIN 

EXU 

BRU 

BRTW 

BRU 

SKN 

BRU 

BRU 

LDA 

SKA 

BRU 

BETW 

BRU 

BRU 



10 9F 2U 



TRSUBR 

ETT 

C9NE 

9NES 

SW1 

G9RI1 

I1W 

G9XI2 

I2W 

ACCUM 

SHIB 
LDIL 
RT 
T1 

C9NM 

T1 

X01 

RC 

ETT 

C9NE 

*-3 

SW1 

•+2 

*+U 

SW1 

9NES 

C9NF 

C9NY 
C9NA 



CATAL9G N9. 07U001 



TAPE READY 

END 9F TAPE 

YES 

N9 

SCSW 1] 

INITIALIZE INTERRUPT 



C9CK INTERLACE 
SET HIGH BITS 
L9AD INTERLACE 
START READ 

END 9F FILE 

YES 

N9. 1ST HBRDiACCUM 

N9T EQUAL 

EQUAL 

C9UNT REC9RD 

END 9F TAPE 

YES 

N9. BUFFER READY 

N9 

YES. TEST SW1 

RESET 

SET 

CSW UiZERO 
N9T EQUAL 

EQUAL. BUFFER ERR9R 
YES 
N9 



• 

01032 

01033 

0103U 

01035 

01036 

01037 

010U0 

010U1 

010U2 

010U3 

010UM 

010U5 

• 

010U6 
010U7 

01050 


















02 
13 
32 
02 
61 
23 
01 
U0 
01 
01 
32 
01 



50000 
00023 
00012 
1U000 
01506 
01U77 
00657 
12610 
010UM 
01037 
00012 
01002 



X01 



00 00000 
01 U10M6 



XI2 



PAGE 

CIL 

P9T 

WIM 

RTSW 

MIN 

EXU 

BRU 

TGTW 

BRU 

BRU 

WIM 

BRU 

PZE 
BRU* 



U3 010U6 G9XI2 BRM 



11 GF 2U 



ZER9 
T1 

RC 

ETT 

C8NE 

• ♦2 

• -M 
T1 
C8NX 



XI2 
XI2 



CATAL9G Ne. 07U001 
CLEAR INTERLACE 



READ T9 SCAN 

C9UNT REC9RD 

END 0F TAPE 

YES 

N0. GAP 

YES 

N9 

DUMP LAST W9RD 



SEARCH 12 INTERRUPT 



PAGE 



12 0F 2U 



CATAL9G N9. 07U001 









SEARCH REVERSE. 




01051 





U3 


01120 YOO 


BRM 


TRSUBR 


01052 





23 


01U76 


EXU 


BTT 


01053 





01 


00727 


BRU 


C9NL 


0105M 





76 


00016 


LDA 


ACCUM 


01055 





75 


00016 


LOB 


ACCUM 


01056 





67 


20006 


LCY 


6 


01057 





1U 


01105 


ETR 


YC1 


01060 





35 


00012 


STA 


T1 


01061 





76 


00016 


LDA 


ACCUM 


01062 





75 


00016 


LDB 


ACCUM 


01063 





66 


20006 


RCY 


6 


0106M 





1U 


01106 


ETR 


YC2 


01065 





16 


00012 


MRG 


T1 


01066 





35 


01501 


STA 


REVPAT 


01067 





23 


01U70 C9NT 


EXU 


SR 


01070 





32 


00012 


WIM 


T1 


01071 





uo 


13610 


TFTW 




01072 





01 


00701 


BRU 


C9NM 


01073 





23 


01U76 


EXU 


BTT 


0107M 





01 


00727 


BRU 


C9NL 


01075 





76 


01506 


LDA 


RC 


01076 





5U 


0002M 


SUB 


ONE 


01077 





35 


01506 


STA 


RC 


01100 





76 


00012 


LDA 


T1 


01101 





75 


00026 


LDB 


0NES 


01102 





70 


01501 


SKM 


REVPAT 


01103 





01 


01067 


BRU 


C9NT 


0110U 

* 





01 


0052U 


BRU 


C9NZ 


01105 


00770077 YC1 


9CT 


00770077 


01106 


77007700 YC2 


9CT 


77007700 



TAPE READY 




BEGINNING 9F TAPE 


YES 




N9. REVERSE 


ACCUM 


1 2 3 U 1 2 


3 U 


2 3 M 1 2 3 


U 1 


00770077 




3 1 




1 2 3 U 




1 2 3 U 1 2 


3 U 


U 1 2 3 U 1 


2 3 


77007700 




U 3 2 1 





START SCAN REVERSE 

END 9F FILE 

YES 

N9. BEGINNING 9F TAPE 

YES 

N9 

DECREMENT REC9RD C9UNT 



1ST W9RDtREVERSED ID KEY 

N9T EQUAL 

EQUAL 



PAGE 



13 OF 2U 



01107 






REWIND. 









U3 


01120 


DOO 


BRM 


TRSUBR 


01110 





23 


01U76 




EXU 


BTT 


01111 





01 


00727 




BRU 


CONL 


01112 





23 


01U71 




EXU 


REW 


01113 





23 


01M7U 




EXU 


TRT 


0111M 





01 


01112 




BRU 


*-2 


01115 





U6 


30003 




CLR 




01116 





35 


01506 




STA 


RC 


01117 
* 





01 


00U02 




or? %J 


ceNA 


01120 






TAPE 


READY ! 


SUBROUTINE. 





00 


00000 


TRSUBR 


PZE 




01121 





23 


01U7U 




EXU 


TRT 


01122 





51 


0T120 




BRR 


TRSUBR 


01123 

* 





01 


01121 




BRU 


*-2 


* 

-4» 






BUFFER READY SUBROUTINE. 


0112M 





00 


00000 


BRSUBR 


PZE 




01125 





02 


2000U 




DIR 




01126 





UO 


21000 




BRTW 




01127 





01 


01126 




BRU 


*-1 


01130 





51 


0112U 




BRR 


BRSUBR 



CATALOG NO. 07U001 



TAPE READY 

9N BEGINNING 8F TAPE 

YES 

NO. START REWIND 

TAPE STARTED 

N8 

YES, CLEAR RECORD COUNT 



TAPE READY 
YES. EXIT 
NO 



DISABLE INTERRUPT 



EXIT 



PAGE 



1U 9F 2U 









ERASE R9UTINE. 




01131 





U3 


01120 EOC 


> BRM 


TRSUBR 


01132 





23 


01U77 


EXU 


ETT 


01133 





01 


00657 


BRU 


C9NE 


0113U 





23 


01U75 


EXU 


FPT 


01135 





01 


01160 


BRU 


C9NU 


01136 





23 


01U76 


EXU 


BTT 


01137 





U3 


005U1 


BRM 


ERASE 


011U0 





02 


50000 C9NV CIL 




011U1 





23 


0150U 


EXU 


SHIB 


011U2 





13 


01505 


P9T 


LDIL 


011U3 





23 


01U67 


EXU 


ET 


011UU 





23 


01U77 


EXU 


ETT 


011U5 





01 


00657 


BRU 


C9NE 


011U6 





UO 


12610 


TGTW 




011U7 





01 


01151 


BRU 


*+2 


01150 





01 


011UU 


BRU 


• -U 


01151 





UO 


20U00 


BPT 


1 


01152 





01 


0052U 


BRU 


C9NZ 


01153 





UO 


20200 


BPT 


2 


0115U 





01 


01156 


BRU 


*+2 


01155 





01 


011U0 


BRU 


C9NV 


01156 





U3 


0112U 


BRM 


BRSUBR 


01157 





01 


01131 


BRU 


EOO 


01160 





76 


01U31 C9NU LDA 


EM3L9C 


01161 





71 


01U61 


LOX 


MINUSU 


01162 





01 


01U16 


BRU 


PRTEM 



CATAL9G N9. 07U001 



TAPE READY 

END 9F TAPE 

YES 

N9. FILE PR9TECT 9N 

YES 

N9. BEGINNING 9F TAPE 

YES, ERASE STARTING LEADER 

N9. SET UP INTERLACE 



START ERASE 

END 9F TAPE 

YES 

N9. GAP 

YES 

N9 

C9NTINUE 9PERATI9N 

N9 

YES ST9P BETWEEN REC9RDS 

YES 

N9 

WAIT F9R TAPE T9 ST9P 



FILE PR9TECT 9N 



PAGE 



15 8F 2U 



4. 






WRITE END 


8F FILE 


[TAPE MARK 


01163 





M3 


01120 


F00 


BRM 


TRSUBR 


0116U 





23 


01U75 




EXU 


FPT 


01165 





01 


01160 




BRU 


C9NU 


01166 





23 


01U76 




EXU 


BTT 


01167 





U3 


005U1 




BRM 


ERASE 


01170 





23 


1M66 




EXU 


WE0F 


01171 





12 


01177 




MIW 


TM 


01172 





02 


1U000 




T9PW 




01173 





U3 


0112U 




BRM 


BRSUBR 


0117U 





23 


01M77 




EXU 


ETT 


01175 





01 


00657 




BRU 


C8NE 


01176 

4, 





01 


00U02 




BRU 


C9NA 


IT 

01177 


1 700000C 


TM 


8CT 


17000000 








SET 


TEST PATTERN. 




01200 





76 


00016 


POO 


LDA 


ACCUM 


01201 





35 


01500 




STA 


PATT 


01202 





01 


00M22 




BRU 


CLEAR 








SET 


REC8RD 


COUNT 




01203 





76 


00016 


COO 


LDA 


ACCUM 


0120M 





35 


01506 




STA 


RC 


01205 





01 


00U22 




BRU 


CLEAR 



CATAL9G N0. 07M001 



TAPE READY 

FILE PR8TECT 8N 

YES 

N8. BEGINNING 8F TAPE 

YES 

N8 



WAIT F8R TAPE T8 ST8P 

END 8F TAPE 

YES 

N8 

TAPE MARK C8NSTANT 



* 

* 

01206 

01207 

01210 

01211 

01212 

01213 

0121M 

01215 

01216 

01217 

01 220 

01221 

01222 

01223 

0122U 

01225 

01226 

01227 

01230 

* 

* 

01231 

01232 

01233 



PAGE 



SET BLOCK LENGTH. 



76 
73 



01 
1U 
35 
55 
16 
35 
U6 
5U 
35 
76 
66 
16 
35 
U6 
16 
35 
01 



01232 
00016 
01212 
00016 
01502 
01511 
01231 
01512 
30003 
01502 
01503 
01502 
00012 
01233 
0150U 
000 1M 
01511 
01505 
00U22 



LOO 



20000000 
00007777 
02 10000 



LC1 
LC2 
LC3 



LDA 
SKG 
BRU 
ETR 
STA 
ADO 
MRG 
STA 
CLR 
SUB 
STA 
LDA 
RSH 
MRG 
STA 
XAB 
MRG 
STA 
BRU 



8CT 
eCT 
E0M 



16 6F 2U 



LC2 

ACCUM 

*+2 

ACCUM 

LENGTH 

BEGIMG 

LC1 

END IMG 

LENGTH 

NEGLEN 

LENGTH 

10 

LC3 

SHIB 

BEGIMG 

LDIL 

CLEAR 



20000000 

7777 

10000 



CATALOG N9. 07U001 



7777 

IF SPECIFIED LENGTH IS > U095 

USE M095 AS LENGTH 



COMPUTE END 8F IMAGE 



FORM NEGATIVE LENGTH 



F6RM INTERLACE C0NTR9L 
WORDS. 



INDEX TAG 

U095. MAX LENGTH 

FOR SHIB 



if 








PAGE 
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* 

4. 




SET 


TAPE UNIT NUMBER. 


0123M 


76 


00016 


UOO 


LDA 


ACCUM 


01235 


1M 


012U6 




ETR 


UC1 


01236 


35 


00012 




STA 


T1 


01237 


71 


012M7 




LDX 


UC2 


012U0 


2 76 


01500 




LOA 


ETT+1.2 


012U1 


1U 


01250 




ETR 


UC3 


012U2 


16 


00012 




MRG 


T1 


012U3 


2 35 


01500 




STA 


ETT+1.2 


012UM 


m 


012U0 




8RX 


*-M 


012U5 


01 


00M22 




BRU 


CLEAR 


012U6 


00000007 


UC1 


9CT 


7 


012U7 


77777763 


UC2 


OEC 


-13 


01250 
* 


77777770 


UC3 


8CT 


77777770 


• 
01251 




SET 


PARITY, 






M6 


30003 


ZOO 


CLR 




01252 


76 


00016 




LDA 


ACCUM 


01253 


1U 


0002U 




ETR 


9NE 


0125U 


67 


000 1 1 




LSH 


9 


01255 


35 


00012 




STA 


T1 


01256 


76 


01M6U 




LOA 


RT 


01257 


1U 


01267 




ETR 


ZC1 


01260 


16 


00012 




MRG 


T1 


01261 


35 


01U6U 




STA 


RT 


01262 


55 


01270 




ADO 


ZC2 


01263 


35 


01U65 




STA 


SF 


0126M 


55 


01270 




ADD 


ZC2 


01265 


35 


01U63 




STA 


WT 


01266 
01267 


01 


00U22 




BRU 


CLEAR 


77776777 


ZC1 


ecT 


77776777 


01270 


00000020 


ZC2 


ecT 


20 



CATAL8G NG. 07U001 



SAVE LAST DIGIT 

-LENGTH OF TAPE C9NTR9L TABLE 
INSERT NEW TAPE UNIT 
NUMBER IN TAPE COMMANDS 



SAVE LAST BIT 



PAGE 



18 eF 2U 



01271 






TYPE 


REC9RD READ. 







02 


026U1 


TOO TYPW 


1.14 


01272 





12 


01361 


MIW 


CRC 


01273 





12 


01363 


MIW 


TRM 


0127M 





12 


0136U 


MIW 


TRM+1 


01275 





12 


01365 


MIW 


TRM + 2 


01276 





53 


01507 


SKN 


SW1 


01277 





01 


01303 


BRU 


•+u 


01300 





12 


01366 


MIW 


TRM+3 


01301 





12 


01367 


MIW 


TRM+U 


01302 





01 


0130U 


BRU 


*+2 


01303 





12 


01370 


MIW 


TRM+5 


0130M 





02 


1U0O0 


Tepw 




01305 





U3 


0112U 


BRM 


BRSUBR 


01306 





02 


020U1 


TYPW 


1. 1 


01307 





76 


01502 


LDA 


LENGTH 


01310 





67 


000 1M 


LSH 


12 


01311 





35 


00012 


STA 


T1 


01312 





76 


01311 


LDA 


*-1 


01313 





75 


01355 


LDB 


TC1 


0131U 





71 


01356 


LDX 


TC2 


01315 





U3 


00200 


BRM 


wes 


01316 





76 


00026 


LDA 


9NES 


01317 





35 


00012 


STA 


T1 


01320 





76 


01511 


LDA 


BEGIMG 


01321 





35 


00013 


STA 


T2 


01322 





12 


01361 


MIW 


CRC 


01323 





01 


013UU 


BRU 


C9NG 



CATAL9G N9. 07M001 



TYPE REC9RD LENGTH 
MESSAGE. 



TYPE REC9RD LENGTH 



• 

0132M 

01325 

01326 

01327 

01330 

01331 

01332 

01333 

0133U 

01335 

01336 

01337 

013U0 

013M1 

013U2 

013U3 

013MM 

013U5 

013U6 

013U7 

01350 

01351 

01352 

* 

01353 

0135U 

01355 

01356 

01357 

01360 

01361 

01362 

• 

01363 





















o 









76 
72 
01 
76 
67 
35 
76 
75 
71 
U3 
12 
76 
75 
71 
U3 
61 
12 
61 
76 
73 
U0 
01 
01 



01357 
00012 
01336 
00012 
000 1U 
000 1M 
01331 
01355 
01356 
00200 
01362 
00013 
01360 
01356 
00200 
00013 
01361 
00012 
00012 
01502 
20U00 
01353 
0132U 



C8NH 



02 1U0OO 
01 0052M 



177U0000 

12 00015 

00000007 

7U7U7M7U 

52521212 

72000000 

512523U6 



T01 



C8NG 



C8NJ 



TCI 
TC2 
TC3 
TCM 
CRC 
TAB 

TRM 



PAGE 

LDA 
SKA 
BRU 
LDA 
LSH 
STA 
LDA 
LDB 
LDX 
BRM 
MIW 
LDA 
LDB 
LDX 
BRM 
MIN 
MIW 
MIN 
LDA 
SKG 
BPT 
BRU 
BRU 

T8PW 
BRU 



8CT 
MIW 
8CT 
8CT 
8CT 
8CT 

BCI 



19 8F 2M 

TC3 

T1 

T01 

T1 

12 

T3 

• -1 

TC1 

TC2 

W8S 

TAB 

T2 

TCM 

TC2 

W8S 

T2 

CRC 

TT 

T1 

LENGTH 

1 

C8NJ 

C8NH 



C8NZ 



177UOOOO 

TU 

7 

7U7U7M7U 

52521212 

72000000 



CATAL8G N8. 074001 



EVEN 8CTANT 

N8 

YES 



ADDR ♦ 1 T8 ADDR 



D8NE 

N8. ST8P 
YES, YES 
N8 



REC8RD LENGTH F8RMAT 



IMAGE W8RD F8RMAT 
CARRIAGE RETURN C8NSTANT 
TAB 



6.REC8RD LENGTH < 8R =H > 



PAGE 



20 OF 2U 



CATALOG NO. G7UQ01 



* 

01371 

01372 

01373 

0137U 

01375 

01376 

01377 

01U00 

01U01 

01U02 

01U03 

01U0U 

01U05 

01U06 

01U07 

• 

• 

01U10 

01411 

• 

01U12 



02 
12 
12 
12 
12 
12 
02 
U3 
02 
76 
75 
71 
M3 
12 
01 



TYPE RECORD COUNT NUMBER, 



026U1 
01361 
01U12 
01U13 
01U1U 
01U15 
1U000 
0112U 
020U1 
01U10 
01M11 
01356 
00200 
01361 
01353 



00 01506 
77777U00 

512523U6 



NOO 



NC1 
NC2 

RCM 



TYPW 

MIW 

MIW 

MIW 

MIW 

MIW 

T8PW 

BRM 

TYPW 

LDA 

LDB 

LDX 

BRM 

MIW 

BRU 



PZE 
9CT 

BCI 



1»U 

CRC 

RCM 

RCM+1 

RCM+2 

RCM+3 

BRSUBR 
1* 1 
NCI 
NC2 
TC2 

wos 

CRC 
CONJ 



RC 
77777UOO 



RELOC 



M. RECORD COUNT = 



PAGE 
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CATAL9G N9, 071*001 



• ERR9R MESSAGE OUTPUT SUBROUTINE 

4. 


• 


01U16 


02 2000U 


PRTEM 


DIR 




01U17 


02 026U1 




TYPW 


1.U 


01U20 


12 01U26 




MIW 


CRS 


01U21 


35 00012 




STA 


T1 


01U22 


12 U0012 




MIW* 


T1 


01U23 


61 00012 




MIN 


T1 


01U2U 


Ml 01U22 




BRX 


•-2 


01U25 
01U26 


01 01353 




BRU 


C9NJ 


12121252 


CRS 


9CT 


12121252 


01U27 


00 01U35 


EM1L9C 


PZE 


EM1 


01U30 


00 01UU0 


EM2L9C 


PZE 


EM2 


01U31 


00 01UU3 


EM3L9C 


PZE 


EM3 


01U32 


00 01UU7 


EMUL9C 


PZE 


EMU 


01U33 


00 0TU52 


EM5L9C 


PZE 


EM5 


01U3U 


00 01U55 


EM6L9C 


PZE 


EM6 


01U35 


12665131 


EM1 


BCI 


3. WRITE ERR9R 


01UU0 


1225U52U 


EM2 


BCI 


3. END 9F REEL 


01UU3 


122631U3 


EM3 


BCI 


U. FILE PR9TECT 


01UU7 


12512521 


EMU 


BCI 


3. READ ERR9R 


01U52 


12U3U621 


EM5 


BCI 


3. L9AD P9INT 


01U55 
01U60 


126321U7 


EM6 


BCI 


3# TAPE MARK 


77777775 


MINUS3 


DEC 


-3 


01U61 


7777777U 


MINUSU 


DEC 


-U 


01U62 


77777767 


MINUS9 


DEC 


-9 



SP SP SP CR 



9N 



CATAL9G N9. 074001 



• 


CONTROL TABLE F9R 


ALL MAGNETIC TAPE FUNCTIONS. 




• 

a. 






BINARY 9R 


BCD SELECTABLE FUNCTIONS. 




01U63 





02 


03650 


WT 


WTBW 


o.u 


WRITE TAPE 


01U6U 





02 


03610 


RT 


rtbw 


CUM 


REAO TAPE 


01U65 





02 


03630 


SF 


SFBW 


o.u 


SCAN F9RWARD 


• 

01 U66 






N9N 


SELECTABLE FUNCTI9NS 







02 


02050 


WE9F 


WTDW 


0. 1 


WRITE END 9F FILE 


01M67 





02 


03670 


ET 


etw 


o.u 


ERASE TAPE 


01U7C 





02 


07630 


SR 


srbw 


o.u 


SCAN REVERSE 


01U71 





02 


1U010 


REW 


reww 





REWINO 


01U72 





UO 


16210 


02T 


SKS 


16210 


200 BPI TEST 


01U73 





MO 


16610 


D5T 


SKS 


16610 


556 BPI TEST 


01U7U 





UO 


10U10 


TRT 


SKS 


10U10 


TAPE READY TEST 


01U75 





UO 


1U010 


FPT 


SKS 


1U010 


FILE PROTECT TEST 


01U76 





UO 


12010 


BTT 


SKS 


12010 


BEGINNING 9F TAPE TES 


01U77 





UO 


11010 


ETT 


SKS 


11010 


END 9F TAPE TEST 


• 








RTSW 


OPD 


21U000 


READ T9 SCAN 










TGTW 


9PD 


U012610 


TAPE GAP TEST 










TFTW 


9PD 


U013610 


TAPE END 9F FILE TEST 










SRRW 


OPD 


213610 


SKIP REMAINDER 9F REC 










CIL 


OPD 


250000 


C9CK INTERLACE 



PAGE 23 9F 2U 
C8NTR9L CHARACTER DEFINATI9NS. 



CATALOG Ne. 07U001 







B 


9PD 


2200000 






C 


9PD 


2300000 






D 


9PD 


2U00000 






E 


9P0 


2500000 






F 


9PD 


2600000 






I 


9PD 


3100000 






L 


9PD 


U300000 






N 


9PD 


M500000 






P 


9PD 


U700000 






R 


9PD 


5100000 






S 


9PD 


6200000 






T 


9PD 


6300000 






U 


9P0 


6U00000 






W 


9PD 


6600000 






X 


9PD 


6700000 






Y 


0PO 


7000000 






Z 


9PD 


7100000 






CR 


9PD 


5200000 


• 




SP 


9PD 


1200000 


• 


00023 


ZER9 


B99L 


23 




000214 


9NE 


B99L 


2U 




00025 


MINUS 


B99L 


25 




00026 


9NES 


B90L 


26 




00027 


ADRMSK 


B99L 


27 




00012 


T1 


B99L 


12 




00013 


T2 


B99L 


13 




000 1M 


T3 


B99L 


1U 




00015 


TM 


B99L 


15 




00016 


ACCUM 


B99L 


16 




00031 


I1W 


B09L 


31 




00033 


I2W 


B99L 


33 



CARRIAGE RETURN 
SPACE CHARACTER 



PAGE 



2U 8F 2U 



01500 


C9NTR9L ST9RAGE. 









00 


00000 


PATT 


PZE 




01501 





00 


00000 
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SDS 900 SERIES PROGRAM LIBRARY 
PROGRAM DESCRIPTION 



Catalog No. 074002 



IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 



PURPOSE: 



PROGRAMMED 
OPERATORS: 

STORAGE: 



TIMING: 



USE: 



42 KC Magnetic Tape Test Program, Y Buffer 
A. W. England, SDS 
28 May 1963 



All SDS 920 systems (or 910 with a typewriter) which 
have one or more magnetic tape units connected to the 
Y buffer through a 9248 tape control unit. The Y buffer 
must have a 9121 interlace control attached. 

To provide a simple and easy means for initial checkout 
and testing of 42 KC magnetic tape units. 



None 

The program occupies 593 words from 400g to 15208. 
It uses the HELP Word Output Subroutine located at 
2008- The area from the end of the program to the end 
of memory may be used as input and output record 
image. 

The program is sufficiently fast to keep the tape 
operating at full speed for all operations. 

The user is referred to the description of the W buffer 
version of this program (Catalog No. 074001) for 
details on USE and METHOD. 
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SDS 900 SERIES PROGRAM LIBRARY 
PROGRAM DESCRIPTION 



Catalog No. 074003 



IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 



PURPOSE: 



PROGRAMMED 
OPERATORS: 

STORAGE: 



TIMING: 



USE: 



42 KC Magnetic Tape System Exerciser 
A. W. England, SDS 
28 May 1963 



All 920 systems (or 910 with typewriter) which have one 
or more tape units attached to the W buffer through a 
9248 tape control unit. The W buffer must have a 9121 
interlace control attached. 

This program is designed to exercise from one to eight 
tape units by first writing random numbers in random 
length records on all tapes under test and then reading 
these records back and comparing them with the numbers 
written. An attempt is made to tabulate and output all 
useful information concerning the errors made, if any, 
the mode of operation of each unit, and the number of 
passes over the tape. 



None 

The program occupies from location 40s to I7763. In 
a 2K machine the next 1023 words are used as a record 
buffer area. If the computer has a 4K memory the 
next 2047 words are used. If the memory is 6K or 
larger the next 4095 words are used. 

The program requires approximately 20 minutes to 
write or read a full reel (2400 feet) of tape. 

The user is referred to the description of the Y buffer 
version of this program (Catalog No. 074004) for details 
on USE and METHOD. 
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SDS 900 SERIES PROGRAM LIBRARY 
PROGRAM DESCRIPTION 



Catalog No. 074004 



IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 



PURPOSE: 



STORAGE: 



TIMING: 



USE: 



42 KC Magnetic Tape System Exerciser, Y Buffer 
A. W. England, SDS 
23 May 1963 



All 920 systems, or any 910 with typewriter, which have 
one or more tape units attached to the Y Buffer through 
a 9248 tape control unit. The Y Buffer must have a 
9121 Interlace control attached. 

This program is designed to exercise from one to eight 
tape units by first writing random numbers in random 
length records on all tapes under test and then reading 
these records back and comparing them with the numbers 
written. An attempt is made to tabulate and output all 
useful information concerning the errors made, if any, 
the mode of operation of each unit, and the number of 
passes over the tape. 

The program occupies from location 40g to 1776s- I n 
a 2K machine the next 1023 words are used as a record 
buffer area. If the computer has a 4K memory the 
next 2047 words are used, If the memory is 6K or 
larger the next 4095 words are used. 

The program requires approximately 20 minutes to 
write or read a full reel (2400 feet) of tape. 



1 . LOADING 



Place tape in reader and FILL. When loading is 
complete the light on the typewriter will light if no 
loading error occured. 

2.0 KEYBOARD CONTROL 



When the keyboard light is on, the operator has control 
over the program. By actuating various keys he may 
set the test parameters, inspect results or start the 
exerciser test running. 

2. 1 REGAINING KEYBOARD CONTROL 

Control may be returned to the keyboard mode at any 
time by moving the RUN-IDLE-STEP switch to IDLE, 
pressing the START button, and moving the switch 
first to STEP then to RUN. 
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USE: (cont. ) 3.0 CONTROL FUNCTIONS 

The following list contains the call letters for the various 
functions which the program will perform. These may 
be typed anytime the typewriter light is lit. 

3. 1 SELECT UNITS, "U" 

The units to be exercised are selected by first typing 
the letter "U" followed by the several unit numbers and 
finally a carriage return. After the last unit number is 
entered a carriage return must be given to terminate 
the unit select operation. 

3. 2 SET STARTING RANDOM NUMBER, "N" 

The initial random number is set by first typing the 
octal number desired (up to 8 digits) and then the letter 
N. The number being typed can be set to zero by typing 
a carriage return. 

3.3 SET MAXIMUM FILE LENGTH, "M" 

The maximum number of records in the test file is set 
by typing the desired number of records in octal followed 
by the letter M. If the entire 2400 foot reel is to be 
written a maximum count of lOOOOg or greater should be 
sufficient. 

3. 4 MODE SELECT 

The recording mode, either BCD or Binary is selected 
by typing the appropriate letter. 

3. 4. 1 Select Binary Mode, "B" 

Typing the letter B will cause the appropriate EOM 
instructions to be converted to the binary mode of 
operation. 

3.4.2 Select BCD Mode, "D" 



Typing the letter D will cause the EOM instructions to 
be set for BCD operation. 

3. 5 SELECT OUTPUT MEDIA 

The output of the various messages and counters during 
the operation of the program can be on either the on- 
line typewriter or on paper tape for off-line listing. 
This is controlled by typing the appropriate letter before 
starting. 
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USE: (cont. ) 3. 5. 1 Select Typewritejr Output, "T" 

The typewriter is selected by typing the letter T. 

3.5.2 S elect Punch Output, "P " 

The punch is selected by typing the letter P. 

3.6 INITIATE TAPE IOPERATION 

After the appropriate parameters have been set the tape 
exercise operation may be initiated. There are three 
ways in which this may be done. If nothing has been 
recorded then the exercise must be begun "with a START 
WRITE. Howeve;r, once a file of information is 
written on tape and the program is stopped the other 
two starts can be used. 

3. 6. 1 Start Write, "S" 



To begin the exercise operation, type the letter S. The 
program will rewind all units and start to write a 
random number test file on the selected units. 

3. 6. 2 Continue Operation, "C" 



Once the exercise operation has been stopped with 
Breakpoint 1 (see; section 4. 1) it can be resumed from 
the point at which it was stopped by typing the letter C. 

3.6.3 Restart Read, "Rj" 



If during a read p|ass the program is stopped and the 
operator would like to reread the file from the begin- 
ning he can type the letter R to restart the read pass. 

3. 7 OUTPUT OPERATIONAL STATUS, "O" 

The operator canjinspect the status of the operation at 
anytime by stopping the program with Breakpoint 1 
(see section 4. 1) and typing the letter O. The program 
will then type outthe status of the exercise operation 
as follows: 

3. 7. 1 Type of Pass 

It types READ or! WRITE depending on the type of pass 
in progress. 

3. 7. 2 Mode of Operation 

It then types the mode of operation, either BINARY or 
BCD. 
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USE: (cont. ) 3.7.3 Density and Unit 



The density setting and UNIT NO. of the tape unit 
currently being addressed are typed. If this unit should 
not be in automatic the program cannot ascertain its 
density setting so it will type ***.. 

3. 7. 4 Program Counters 



After this information the program will type a table of 
17 counters each identified by a three or four character 
symbol. These symbols and their definitions follow: 

MRC Maximum Record Count. This is the octal 
number ; entered with the M key at the start 
of the exercise operation. 

WRC Write Record Count. If in a write pass this 

indicates the number of records written. In 
a read pass it indicates the total number 
written in the previous write pass. 

RRC Read Record Count. This indicates the number 

of records read during a read pass. 

WPC Write Pass Count. The number of write passes 

completed. 

RPC Read Pass Count. The number of read passes 

completed. 

WEC Write Error Count. The number of write 

errors that have occurred. 

RWEC Rewrite Error Count. This number of rewrite 
errors. 

PREC Permanent Read Error Count. The records 
that were read bad 10 times. 

CPEC Character Parity Error Count. The number of 
character parity errors that have occurred since 
the start of the exercise. 

LPEC Longitudinal Parity Error Count. The number 
of longitudinal parity errors that have occurred. 
For each read try only one character or 
longitudinal parity can be counted and character 
parity has priority. 
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USE: (cont. ) WCEC Word Counjt Error Counts. The number of word 

count errors that have occurred. A word count 
error occujrs if the record read is longer or 
shorter than the record expected. 



Errors in Channels 1-6. Channel 1 is the most 
significant bit, channel 6 the least. These 



CHI ^ 

CH2 

CH3 

\ counters are also output whenever a read error 

__ j occurs if Breakpoint 2 is RESET. After a read 

_ / error output they are cleared. 

J ; 

4.0 B REAKPOINT SWITCHES 

The four Breakpoint; switches are used to change the status 
of the program while it is running. These functions are as 
follows: 

4. 1 BREAKPOINT 1 

RESET: Normal 

SET: Stop operation. After almost every tape 

operation jthere is a STOP point. If Breakpoint 
1 is set th|e program will mark its place and 
return to the keyboard control mode. Operation 
can be continued by typing the letter C. 

4.2 BREAKPOINT 2 

RESET: Output counters and messages whenever the 
normal output situation occurs. 

SET: Skip the output of messages and counters. 

This will inhibit all output except the OUT OF 
SYNC message and the FILE PROTECT ON 
message. 

4. 3 BREAKPOINT 3 

RESET: Atthe endiof a read pass go on to another write 
with new random numbers. 

SET: At 1;he endjof a read pass go back and reread 

the same file .again., 

4. 4 BREAKPOINT 4 

RESET: Run without halts. 

SET: Halt on a write error or at the end of a read 

pass. Clearing these halts will allow the 
program to continue. 
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USE: (cont. ) 5,0 MESSAGES 

The program will type or punch statu? messages at various 
times in the operation of the exercise. These are 
described below; 

5. 1 END OF PASS 

At the end of a write or read pass the output will be 
either WRITE or iREAD, PASS DONE. This is followed 
by a carriage return and the following two lines: 

WHITES READJS WRITU £HK R^WRITKS BAD HEADS 

aaaaaaaa bbbbbjbbb cccccccc dddddddd eeeeeeee 

where the a's represent the number of write passes in 
octal, the b's the number of read passes, the c's the 
number of write errors which have occurred, the d's 
the number rewrite errors, and the c's the number of 
records which were read erroneously 10 times. 

5. 2 REWRITE ERROR 

If a write error is detected the program erases backward 
over the record and attempts to rewrite it. If this 
second attempt is also in error the program outputs the 
following counter titles: 

WRITE PASS RECORD NO, WRITE ERRS REWRITE ERRS 

This is followed on the same line by the mode of operation 
(Binary or BCD) the density and the unit number. On the 
next line below the appropriate title it outputs the write 
pass count, the write record number count, the write 
error count and the rewrite error count. AU counts are 
in octal, 

5,3 READ ERROR 

If a read error occurs, the program rereads the record 
nine more times and then outputs the read pass, record 
number, mode, density, and unit number. This is 
followed by a carriage return, the message, READ ERROR, 
another carriage return and then nine, eight-octal -digit 
counters which represent the following quantities (from 
left to right):character parity error count, longitudinal 
parity error count, word count, error count, errors in 
channel 1, channel 2, etc. , to channel 6. On the next 
line the program outputs a good or bad message for each 
of the 10 reads. This consists of the letter G if the read 
was correct or B if the read was incorrect. 
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USE: (cont. ) For example: 

BGGGBGGGGG 

Indicates that the ijirst and fifth reads were bad and all 
others were good. ; 

5.4 READ PASS OUT OF SYNC 

The first word of every record is the number of records 
preceding it on the; tape. When each record is read, the 
program compares this first word with the read record 
■ count. If they disagree the program backspaces and 
rereads the record a second time, if they still disagree 
then the difference; between them is computed and the 
program spaces over as many records as necessary to 
position itself in front of the correct record. If the first 
word of this record does not agree with the read record 
count after two attempts the program ends the read pass 
and outputs the following. As in a read error it outputs 
the read pass count, read record number, mode, density 
and unit number. This is followed by this message; 

READ PASS ABORT, OUT OF SYNC. 
aaaaaaaa bbbbbbbo 

where the a's represent the first word of the first 
record read that did not agree with the read record 
count, and the b's represent the first word of the record 
read after spacing Ito what should have been the correct 
record. The program then goes to the end of read pass 
section where the end of pass output will be produced and 
from there on to aiiiother write or reread pass. 

If a tape mark or the load point was encountered when 
spacing, the program terminates the read pass and 
outputs TAPE MARK before the other outputs. If it was 
the load point which was encountered it also outputs 
LOAD POINT. In either case the two words a and b will 
be the same since Only one record was read. 

5. 5 FILE PROTECT ON 

Before the program attempts to write on a tape it tests 
the file protect for j that unit. If the file protect should 
be on, the program Outputs: FILE PROTECT ON (Mode) 
(Density) UNIT NOj n. and returns to the keyboard mode. 

METHOD: 1.0 WRITING 



At the start of the write pass all units are rewound. The 
program then sets the tape control table for the lowest 
numbered unit and! waits for it to be ready. As soon as 
this unit is ready a check is made to see if the tape is at 
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METHOD: (cont. ) the loadpoint. If it is not, another rewind is given and the 

program waits until it is ready and at the load point. A 
three inch section of tape is erased before the first random 
number record is written. After writing this record on 
the first unit the control table is set to the next higher 
numbered unit and: the record is written again. This 
continues until a record has been written on all units 
under test. The program then generates a new record of 
random numbers and starts writing this on all units. 

1. 1 WRITE ERROR 

If a write error occurs the program erases backward 
to the front of this record and attempts to rewrite it. If 
this second attempt is also in error then the program 
outputs the rewrite error message. It then erases 
backward over the; record again, erases it forward and 
attempts to write the record again on a new section of 
tape. An error here is considered a new write error 
and the process continues until a correct write is made. 

1.2 END OF PASS 

The write pass is concluded if one of two conditions 
occurs: Either the write record count reaches the maximum 
record count or an end of reel is encountered on any tape 
under test. When one of these occurs the program writes 
an end of file on all units and rewinds them. It then 
outputs the end of pass message and proceeds to the read 
pass. 

2. READING 



A read pass is similar to a write except that the program 
reads each record into memory and compares it with 
the random numbers which it regenerates for each read. 
The first record must be read starting from the load 
point. This insures that the tape is always positioned 
properly for the start of the pass. 

2. 1 READ ERRORS 

When a read error occurs the program will always reread 
the record nine more times for a total of ten attempts 
regardless of whether or not a subsequent read was 
correct. It then outputs the results of these reads. 
Several conditions can cause a read error. 

2. 1. 1 Character Parity Erro rs 

The program counts a character parity error as any 
buffer error which occurs before the gap is reached. 
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METHOD: (cont. ) 

2. 1. 2 Longi tudinal Parity Error 

If no character parity errors have occurred before the 
gap is reached and the buffer error is on after the gap 
signal is detected, the program counts a longitudinal 
parity error. 

2. 1. 3 Word Count Error 



A word count error is defined as a record which was not 
of the length expected. The program tests for this in 
three ways. If more words than expected were read an 
II interrupt will occur because the interlace unit has 
been counted to zero. The program. presets the last 
two words of the expected record buffer area to zero and 
checks to see that some information was read into these 
words., The third test is based on the fact that the 
program always writes records that consist of a multiple 
of four characters. Therefore if the buffer contains 
anything other than zero at the end of the read an error 
has occurred. 

2. 2 READ SYNCHRONIZATION 

When each record is read the first word is compared 
against the program record count. If they disagree it 
means that the program and tape are no longer 
synchronized. To guard against a read error causing 
the disagreement, thie program backspaces and reads the 
record again. If they still disagree then the program 
computes the number of records to be spaced over in 
order to reach the desired record and moves to that 
point. It reads the new record and again checks the 
first word. If this word disagrees with the record count 
and a second read attempt does not correct the disagree- 
ment then the program aborts the read pass and outputs 
the appropriate message. If a tape mark or the load 
point is encountered while spacing to the correct position 
the pass is aborted without further read attempts. 

2. 3 END OF FILE 

If the program should receive an 12 interrupt before a 
gap signal is received then a check for end of file is 
made. If the interrupt was caused by the reading of a 
tape mark then the read pass is complete and appropriate 
messages are output. If there is no end of file signal 
after the 12 then theiprogram assumes that the tape mark 
detector is not working and terminates the read pass 
anyway and outputs an END OF FILE READ ERROR 
message. 
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METHOD: 3. BCD MODE 



In the BCD mode random numbers are generated and 
written the same as in binary. However, on the read 
pass all non compares between the generated number and 
the number from tape are checked to see if they are 
caused by the 1 Z to 00 conversion. This occurs because 
both the character 00 and the character 12 will be 
written on tape as a 1 2 but this character will always be 
read into memory as a 00. 
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SDS 900 SERIES .OGRAM LIBRARY 
PROGRAM LISTING 
42 KC Magnetic Tape System Exerciser, Y Buffer 



Catalog No. 074004 



0020C 
00201 
00202 
00203 
0Q20< 
0020S 
00206 
00207 
Q021C 
0021 1 
00212 
00213 
0021* 
00215 
00216 
002T7 
* 

0022C 

00221 

00222 

00223 

0022* 

0022S 

00226 

00227 

0023C 

00231 

00232 

00233 

0023* 

0023E 

* 

* 

00236 

00237 

0C24C 

00241 

00242 

* 

00243 



76 00250 

35 0000! 

46 30C03 

35 00243 

02 20004 

02 00100 

02 02001 



32 00012 

75 00012 

66 2001 I 

75 01725 

7 1 01743 

70 00235 

41 00214 

02 00000 



r 0T 4023S 

22 01011 
23 00244 
24 01C07 
*4 01004 
45 01001 
46 00061 
47 00766 
51 01025 
62 00340 
63 00763 
64 00252 
52 00202 
12 00204 
00 00236 



67 20006 

75 00243 

67 20003 

36 00243 

01 00204 



rtCQO 



CLR 



MC0 



CTE 



DIGIT 



LDA 


GBMCQ 


STA 


1 


CLR 




STA 


ACCUM 


DIR 




DISY 




RKBW 


1 .1 


*)IM 


T1 


LD8 


T 1 


RCY 


9 


LDB 


CI 


LDX 


C17 


SKM 


CTE. 2 


BRX 


*-1 


DISH 




aw* 


CTE .2 


6 


800 


C 


COO 


y 


D00 


M 


MOO 


N 


NOG 


e 


800 


p 


POC 


R 


ROC 


s 


SOO 


T 


TOO 


U 


U00 


CR 


CLR 


5P 


MCOI 


PZE 


DIGIT 


LCY 


6 


LOB 


ACCUM 


LCY 


3 


STB 


ACCUM 


BRU 


MCO 1 



CBNTR8L CHARACTER TABLE 



CBNTRBL TABLt END 



ACCUMULATE DIGIT 



00 00000 



ACCUM PZE 



it 
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0024< 





02 


00000 


COO 


OISW 




00245 





51 


00246 




BRR 


STBP 


00246 





00 


00000 


ST8P 


PZE 




00247 





40 


20400 




9PT 


1 


0025C 





01 


00204 


G8MC01 


SRU 


MC0 1 


00251 

* 





51 


00246 




BRR 


ST8P 


* 
00252 





71 


01726 


U00 


LDX 


C3 


00253 


3 


76 


00312 




RPF 


UNT*St2 


0025* 





41 


00253 




BRX 


*-l 


00255 





02 


02C0I 




RKBW 


1 .1 


00256 





32 


00012 


U03 


WIP 


T1 


O02S7 





75 


01746 




LDB 


C77 


0026C 





76 


00012 




LDA 


Tl 


00261 





70 


01745 




SKP 


C52 


00262 





01 


00274 




8RU 


U01 


00263 





71 


01726 




LDX 


C3 


0026* 


2 


53 


00312 




SKN 


UNT+8.2 


00265 





01 


00267 




BRU 


**2 


00266 





01 


00271 




aRu 


U02 


00267 





41 


00264 




BRX 


*-3 


0027C 


1 


77 


00302 




SPF 


UNT 


00271 





76 


01726 


U02 


LDA 


C3 


00272 





35 


00301 




STA 


UNTI 


00273 





01 


00204 




BRU 


HC01 


0027* 





14 


01731 


uot 


ETR 


C7 


00275 





35 


00012 




STA 


Tl 


00276 





71 


00012 




LDX 


Tl 


00277 


3 


77 


00302 




SPF 


UNT. 2 


0030C 





01 


00256 




BRU 


U03 


00301 





00 


00000 


UMI 


PZE 




00302 


00000000 


UNT 


SCT 





00303 


ooooooot 




BCT 


1 


0030* 


00000002 




BCT 


2 


00305 


00000003 




BCT 


3 


00306 


00000004 




BCT 


4 


00307 


00000005 




BCT 


5 


003 IC 


00000006 




BCT 


6 


0031 1 


00000007 




BCT 


7 



CATALBG NB. 074004 



YbUF 



CLEAR UNIT NB. 
TABLE FLAGS. 



CAR 

NB 

YES 

ALL 

NB 

NB 

IF 

SET 

RES 

TAB 



RIAGE RETURN 



FLAGS IN UNIT 
TABLE RESET 

yes: 

unit nb. flag 
et unit nb. 

LE INDEX 



UNIT NB. TABLE INDEX 
UNIT NB. TABLE 



0Q312 
00313 
0031* 
00315 
00316 
0031? 
0032C 
00321 
00322 
00323 
0032' 
00325 
00326 
00327 
00330 
00331 
00332 
00333 
0033* 
00335 
00336 
* 

0033T 



00 00000 

76 00207 
71 00301 
41 00320 

77 00207 
71 01726 
53 00312 

01 00315 
37 00301 
76 00312 
14 01731 
35 00337 
71 01654 
76 01654 
14 01726 
16 00337 
35 01654 
4 1 00327 
53 00207 
61 00312 
51 00312 



SU00 



SU02 



SUO 
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PZE 




RPF 


SW4 


LDX 


UNTI 


BRX 


SUOl 


SPF 


5W4 


LDX 


C3 


SKN 


UNT+dt2 


dRU 


SU02 


STX 


UNTI 


LDA 


UNT*d.2 


ETR 


C7 


STA 


UN 


LDX 


TCTE 


LDA 


TCTE.2 


ETR 


C4 


MRG 


UN 


STA 


TCTE.2 


BRX 


*-4 


SKN 


SW4 


MIN 


suoo 


BRR 


suoo 



tr oo too tfc 



UN 



PZE 



* 

0034C 

00341 

00342 

003^3 

0034* 

00345 

00346 

00347 

0035C 

00351 

00352 

00353 

0035* 

00355 

00356 

00357 

0036C 



46 30C03 

71 01703 
35 01703 
41 00342 
76 01655 
35 01656 
76 01736 
35 13777 

72 \3777 
01 00357 
66 00001 
35 07777 
72 07777 
01 00357 
66 0Q001 
35 00*04 
01 00412 



500 



SO 



CLR 
LDX 
STA 
BRX 
LDA 
STA 
LDA 
STA 
SKA 
BRU 
*SH 
STA 
SKA 
dRU 
RSH 
STA 
dRU 



ECTL 

ECTL.2 

*-l 

IRN 

IRN 

C12 

6 143 

6143 

SOI 

I 

4055 

4095 

SOI 

1 

RLP 

MOO 



CATALBG N8. 074004 



YBUF 



STEP UNIT N8. SUBR. 

RISW4) 

ADVANCE AND TEST UNIT 

N8. TABLE INDEX 

INDEX D8NE. SESW4J 

RESET TABLE INDEX 

TABLE ENTRY FLAG 

RESET 

SET, SAVE TABLE INDEX 



NEGATIVt TAPE C8NTR8L TABLE LENGTH 
MODIFY TAPE UNIT N8.S 



UNIT NUMBER 



START 

CLEAR C8UNTERS 



C8MPUTE MEM8RY SIZE 



SAVE REC8RD LENGTH MASK 



PAGE 
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* 

* 

* 

00361 

00362 

00363 

0036* 

00365 

00366 

00367 

0037C 

00371 

00372 

00373 

0037* 

00376 

00376 

00377 

0040C 

00401 

00402 

* 

00403 
0040* 
00405 

* 

00406 
0040? 

* 

004IC 
0041 1 



CBMPUTE REC8RD LENGTH SUBR8UTINE 



00 
75 
67 
76 
14 
73 
55 
35 
66 
36 
16 
35 
46 
54 
35 
71 
76 
51 



00000 
00403 
20012 
01660 
00404 
01751 
01752 
00410 
00012 
004Q7 
00405 
00406 
30003 
00410 
0041 J 
0041 1 
00410 
00361 



2 35 01 776 
00 OOCOO 
02 10100 



00 00000 

00 00000 

00 ooooc 

00 OOCOO 



URLS 



STRN 

RLM 

SHBC 

LIL 

shib 

LDIL 

RL 

NRL 



P2E 
LDB 
LCY 
LDA 
ETR 
SKG 
ADD 
STA 
RSH 
STB 
MRG 
STA 
CLR 
SUB 
STA 
LDX 
LDA 
dRR 

STA 
P2E 

E8M 

8PD 
PZE 
PZE 

PZE 

PZE 



STRN 

10 

RRN 

RLf 

TW8 

THREE 

RL 

10 

LDIL 

SHBC 

SHI6 

RL 

NRL 

NRL 

RL 

CRLS 

I MAG .2 

10100 
250100 



CATAL8G N8. 074004 



YBUF 



RLC8RD LENGTH MASK 



SET HIGH INTERLACE BITS 
L8AD INTERLACE 

RtCSRD LENGTH 
NEGATIVE REC8RD LENGTH 



YBUF 
YBUF 
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CATALOG NB. Q74Q04 



Y8UF 



* 

* 

0041 2 

004 13 

004M 

00415 

00<1 6 

00-» 1 7 

0042C 

00421 

00*22 

00423 

0042* 

00*25 

oc*26 

00-2? 
00430 
00431 
00432 
00433 
0043* 
00436 

00*37 
0044C 
00*41 
00442 
00443 
0044* 
0044S 
00*46 
00*47 
0045C 
00*51 
00452 
00*53 
00*5* 
00455 
00456 
00*57 
0046C 
00461 
00*62 
00*63 
0046* 
00465 
00*66 



STAltT WRITE PASS. 



I 76 

43 

1 77 
1 76 

46 
35 



76 

35 
43 
55 
35 
76 
35 
46 
76 
41 
3 b 
67 
55 



55 
4f 



35 
76 
76 

43 
23 
01 
53 
53 



01 
23 
01 
23 
01 
71 
23 
01 
41 
01 
02 
13 
23 

40 

01 
01 



C0203 
00656 
00200 
00201 
30003 
01663 
01656 
0I66C 
00361 
00*03 
00432 
01663 
01776 
30C03 
01660 
00*32 
00000 
00013 
40*32 
01661 
00*32 
01660 
00212 
00204 
00702 
OlfcSI 
00641 
00212 
00200 
00*67 
01652 
00*54 
01644 
00*42 
01730 
01660 
00461 
004S5 
00*42 
50)00 
00541 
01640 
12710 
00467 
00464 



WOO 



*04 



w04A 



W04B 
A Ob 



RPF 

dRM 

SPF 

KPF 

CLR 

STA 

LDA 

STA 

dRM 

ADD 

STA 

LDA 

STA 

CLR 

LDA 

dRX 

STA 

LSH 

ADD* 

ADD 

dRX 

bTA 

RPF 

RPF 

dRM 

EXU 

dRU 

SKN 

SKN 

BRU 

EXU 

HRU 

EXU 

dRU 

LDX 

EXU 

dRU 

3RX 

dRU 

CILY 

PST 

EXU 

TGTY 

dRU 

SRU 



RPPF 
RWAU 
SBF 
ETF 

WRC 

1RN 

RRN 

CRLS 

STRN 

WO 4 A 

WRC 

IMAG 

RRN 

*♦! 

**«2 

1 1 

W04A 

KK 

WO 4 A 

RRN 

WEF 

SWI 

TRSUdR 

FPT 

FPE 

WEF 

SBF 

w'06 

BTT 

**3 

REM 

W05 

C6 

D8T* I .2 

• ♦3 

*-2 

W05 

E800+1 .2 
ET 

WC6 
*-2 



RIRPPF] 

REWIND ALL UNITS 



CLEAR WRITE REC8RD C8UNT 



GET REC8RD LENGTH 



GENERATE RAND8M NUMBERS 



R[WR 

Rl.Sw 

TAPE 

FILE 

YES 

N8. 

Nbi 

YES. 
YES. 
YES 
N8 



ITE ERRBR FLAG1 
1 1 

READY 

PRBTECT BN 

PREVI8US WRITE ERR9R 
IS THIS THE FIRST BLBCK 

NB 

L8AD P8INT 



ERASE STARTING LEADER 



START ERASE 

GAP 

YES 



YBUF 



YBUF 



* 

00467 

0047C 

00471 

00472 

00473 

0047* 

0047S 

00*76 

00477 

0050C 

0050 1 
00502 
00S03 
0060* 
00505 
00506 
00S07 
005IC 

0051 I 
00512 
00513 
0051* 
00515 
00516 
00517 
0052C 
00521 
00522 
00S23 
0052* 
00525 
00526 
00527 
00530 
00531 
00532 
00533 
0053* 
* 

00535 
00536 
00537 
0054C 



02 
23 
13 
23 
43 
23 
1 77 
40 
01 
43 
43 
01 

01 

1 76 
61 
76 
53 
73 
01 
01 
*3 
43 
23 
10 
02 

























43 

43 



23 
43 
01 
01 
61 
43 
40 
01 
43 
43 
01 



50100 

00^06 

00407 

01635 

00674 

01653 

00201 

20G20 

00541 

00246 

00312 

00504 

00«40 

00200 

01663 

01662 

00201 

01663 

00513 

00*22 

00246 

00702 

01637 

00535 

14100 

00674 

00702 

01644 

00312 

00526 

00514 

01665 

00246 

20200 

00533 

00714 

00246 

01025 



W06 



*G7 



W03 



» 03 A 



17000000 
I 1300000 
32C4000C 
37777777 



E8FC 
£200 
£556 
£600 



PAGE 

CILY 
tXU 
PBT 
EXU 

exu 

SPF 

BETY 

BRU 

brm 
aRM 

BRU 

flRU 

RPF 

HIN 

LDA 

SKN 

SKG 

BRU 

BRU 

BRM 

BRM 

EXU 

MIY 

T8PY 

BR* 

BR* 

EXU 

BRM 

BRU 

BRU 

MIN 

BR* 

BPT 

BRU 

BRM 

BRM 

BRU 

8CT 
DEC 
DEC 
DEC 
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SHIB 

LI3IL 

WT 

BRSUBR 

ETT 

ETF 

WQ1 

ST8P 

SUOO 

* + 2 

W04B 

SBF 

WRC 

MRC 

ETF 

WRC 

**2 

W04 

ST8P 

trsubr 

WE8F 
E8FC 

BRSUBR 

TRSUBR 

REM 

SUOO 

**2 

WQ3A 

WPC 

ST8P 

2 

**2 

8PCS 

ST8P 

ROO 

17000000 
150B9 
417B9 
6Q0B9 



CATAL8U N8. 074004 
WRITE RLC9RD 



YBUF 
YBUF 



END 8F TAPE 

YtS 

N8.ERR8R 

YES 

N8 

STEP UNIT N8. 

DdNE 

C6NTINUE 

RISTARTING BL8CK FLAG! 



END 8F TAPE FLAG 
RESET, EN8UGH REC8RDS 
SET. YES 
Nb 



YBUF 



WRITE EBF'S 



YBUF 
YBUF 



REWIND 

STEP UNIT N8. 



8UTPUT PASS C8UNTERS 
T8 START READ 
TAPE MARK 



PAGt 



7 0F 30 



* 
* 






WRITE ERR8R 


SUBR8UTINE. 


w 

005-11 





43 


00702 WO 1 


BRM 


TRSUBR 


00542 





02 


50100 


CILY 




00543 





23 


00406 


£XU 


SHIB 


0054* 





13 


00407 


P8T 


LDIL 


00545 





23 


01641 


EXU 


ETR 


00546 





43 


00674 


BRM 


BRSUBR 


0054? 


1 


77 


00212 


SPF 


WEF 


0055C 





43 


00246 


BRM 


ST8P 


00551 





53 


00204 


3KN 


SWI 


00552 





01 


00614 


BRU 


W01 A 


00553 





61 


01670 


MIN 


RWEC 


0055* 





40 


20200 


BPT 


2 


00555 





01 


00572 


BRU 


WO 1 B 


00556 





23 


01000 


exu 


8UT4 


0055? 





71 


01743 


LDX 


C17 


0055C 


2 


12 


00634 


MIW 


wEM+l 3.2 


00561 





41 


00560 


BRX 


*-l 


00562 





43 


01602 


SSRM 


8MAUN 


00563 





71 


01740 


LDX 


C14 


00S&4 


2 


74 


00440 


LD4 


W£W+4»2 


00565 





75 


01753 


LDB 


KEY 


00566 





43 


00C40 


BRM 


W8S 


00567 





41 


00564 


BRX 


*-3 


0057C 





2 


14000 


T9PW 




00571 





43 


00674 


BRM 


BRSUBR 


00572 





40 


20C4C w018 


8PT 


4 


00573 





00 


00000 


HLT 




0057* 





43 


00246 


3RM 


ST8P 


00575 


1 


76 


00204 


RPF 


SWI 


00576 





43 


00702 


BRM 


TRSUBR 


00577 





02 


50100 


CILY 




0060C 





23 


00*06 


txu 


SHIB 


00601 





13 


00407 


P8T 


LDIL 


00602 





23 


01640 


EXU 


ET 


00603 





40 


12710 


TGTY 




0060* 





01 


00606 


BRU 


* + 2 


00605 





01 


00603 


BRU 


*-2 


00606 





23 


01653 


£XU 


ETT 


0060? 





01 


0061 1 


BRU 


**2 


0061C 





01 


00467 


BRU 


W06 


0061 1 





43 


00674 


BRM 


BRSUBR 


006 12 


1 


77 


00201 


SPF 


ETF 


00613 





01 


00501 


BRU 


W07 



CATAL9& Nft. 074004 



Y8UF 



BACKSPACE AND ERASE REC8RD 



YBUF 



SlWRITk ERR8R FLAG] 



FIRST TIME 
SdCSND TIME 



-13 



-4 



ERASE RtC8RD 



YBUF 



YBUF 



0061* 

00615 

00616 

* 

* 

00617 

0063* 

00636 

00636 

00637 

0064C 

* 

00641 
00642 
00643 
0064* 
00645 
00646 
00647 
00 6 5C 
* 

00651 



1 77 00204 
61 01667 
01 00*42 



5212 
00 
00 



266 

01665 

01663 



00 01667 
00 01670 
5*121212 



23 01000 

71 01727 

12 00656 

41 00643 

43 01602 

02 14C00 

43 00674 

01 00204 



*G1 A 



HEW 



SCRC 
FPE 



52121226 



l-Pfe 



PAGE 

5PF 
MIN 
3RU 



BCI 
PZE 
PZE 
PZE 
PZE 
9CT 

exu 

LDX 

MlW 

dRX 

dRH 

TBPW 

3RM 

dRU 

aci 
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SWI 

WEC 
W05 



CATAL9CJ N9. 074004 
St Ski ] 



Y8UF 



13, 

WPC 

WRC 

WEC 

RWEC 

52121212 

BUT* 
C5 

FPf+b.2 
*-l 

SMAUN 

BRSUdR 
MC01 



WRITE PASS REC8RD N&. WRITE ERRS REWRITE ERRS 



FILE PR9TECT ERR8R 
-S 



FILt PR8TECT 8N 



* 
* 
* 
C0656 

ooes? 

0066C 

00661 

00662 

00663 

0066* 

00665 

00666 

00667 

0067C 

00671 

00672 

00672 

* 

* 

* 

0067* 

006 7_S 

00676 

00677 

0070C 

0070! 

* 

* 

* 

00702 

00703 

0070* 

00705 

* 

* 

* 

00706 

00707 

007IC 

0071 I 

00712 

00713 



00 
02 
02 
02 
02 
02 



02 
02 
02 
71 
37 
43 
20 
51 



00 
46 

71 
35 
41 
51 



PAGE 
REWIND ALL UNITS 
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OOCOO 

mho 

Mill 
Mi 12 
Ml 13 
Ml M 
Ml 15 
Ml 16 
Ml 17 
01735 
00301 
003 12 
00000 
00656 



RWAU 



PZE 

REWY 

REwY 

REWY 

REWY 

REWY 

REWY 

REWY 

REWY 

LDX 

3TX 

BRM 

N9P 

BRR 



2 

3 

4 

5 

6 

7 

CI 1 

UNTI 

SUOO 

RWAU 



SUFFERS READY SU»R9UTINE. 



00 00000 

40.2J.0nQ, 

01 00675 

40 22000 

01 00677 

51 00674 



BRSUBR PZE 

riRU 
BRTY 
BRU 
8RR 



BRSUBR 



TAPE UNIT READY SU8R8UTINE. 



00 OOCOO 

23 01650 

51 00702 

01 00703 



TRSUBR PZE 
£XU 
8RR 
SRU 



TRT 

TRSUBR 

*-2 



CLEAR ERRSR CBUNTERS SUBR8UTINE 



OOCOO 
30003 
01741 
01703 
0071 1 
00706 



CtCS 



PZE 

CLR 
LDX 
ST A 
BRX 
BRR 



CI5 

ECTL.2 
*-1 
CECS 



CfcTALBb N9. 074004 



YBUF 



YBUF 
YBUF 
YBUF 
YBUF 
YBUF 
YBUF 
YBUF 
YBUF 



PRESET UNIT N8. TABLE INDEX 
SET UP P IRST UNIT, 



-6 



PAGE 
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CATALB6 NB. 074004 



YBUF 



* 

* 

* 

007 

007 

007 

007 

0072C 

0072! 

00722 

00723 

0072* 

00725 

00726 

00727 

0073C 

00731 

00732 

00733 

0073* 

00735 

00736 

00737 

0074C 

00741 

00742 

00743 



BUTPUT PASS CBUNTERS SUBRBUTINE 



00 
23 

S3 
01 
12 
12 
01 
12 
12 
71 
12 
41 
02 
43 
23 
71 
76 
75 
4 3 
41 
12 
02 
43 
SI 



00000 
01000 
00203 
00723 
00640 
007S2 
0072S 
00747 
00750 
01744 
00763 
00726 
14000 
00674 
00777 
01727 
01714 
00024 
00040 
00734 
0Q64Q 
14C00 
00674 
00714 



BPCS 



BPCS1 



P2E 
EXU 
SKN 
BRU 
MIW 

miw 

9RU 

MIW 

MIW 

LDX 

MIW 

8RX 

T9PW 

BRM 

EXU 

LDX 

LDA 

LDB 

BRM 

BRX 

MIW 

TBPW 

BRM 

8RR 



9UT4 
RPPF 

• ♦4 
SCRC 
PDM*6 

• ♦3 

PDM + 3 

PDM*4 

CI8 

PDM+1S.2 

*-l 

BRSUBR 

9UT1 

C5 

BPCL+5.2 

KEY t 

WBS 

BPCS1 

SCRC 

BRSUBR 
BPCS 



READ PASS 

NB 

YES 

READ 

WRITE 

-15 

PASS D6NE 



-5 



* 

00744 

00762 



12472162 
21246252 



PDM 



dCl 
BCI 



PASS 
1 .ADS 



D8NE 



WRITES 



READS WRITE ERR REWRITES BAD RE 



* 

* 

* 

00763 

0076* 

0G76S 

00766 

00767 

0077C 

00771 

00772 

* 

00773 
0077* 
00775 
00776 

* 

00777 
0I00C 
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SET PUNCH 8R TYPE 



76 
75 

01 
7 6 
75 

35 
36 
01 



00773 
00774 
00770 
00775 
00776 
00777 
01000 
00204 



02 02041 

02 02641 

02 Q2C44 

02 02644 

00 OOGOO 

00 00000 



TOO LDA 
LDB 
BRU 

POO LDA 
LDB 
STA 
STB 
BRU 

TSUT1 TYPW 

T8UT4 TYPW 

P9UT I PPTW 

P8UT4 PPTW 



1 1 BF 30 



T8UT1 

T8UT4 

POC + 2 

P8UT1 

P8UT4 

9UT1 

9UT4 

MCOI 

1 .1 
I *4 

1 .1 
I .4 



BUTI 
BUT4 



PZE 
PZE 



SET INITIAL RAND8K NUMBER. 



* 

01001 
01002 
01003 

* 

* 

0100* 

01005 

0JQ06 

* 

* 

* 

01007 

0101C 

01011 

01012 

01013 

0101* 

01015 

01016 

01017 

0102C 

01021 

* 

01022 

01023 



76 00243 
35 01655 
Ot 00202 



76 00243 
35 01662 
01 00202 



1 77 00210 

01 01012 

1 76 00210 
76 01636 
14 01022 
53 00210 
16 01023 



35 
16 
35 
01 



01636 
01024 
01635 

00204 



77776777 

0000100C 



NOO 



LDA 
SIA. 
BRU 



ACCUM 

IRN 

CLR 



SET MAXIMUM NUMBER 8F REC8RDS 



feOO 



LDA 
STA 
BRU 



ACCUM 

MRC 

CLR 



SET BCD BR dINARY M8DE. 



DOO 
BOO 



68 I 

Bd2 



SPF 
BRU 
RPF 
IDA 
ETR 
3KN 
MRG 
STA 
MRG 
STA 
BRU 

BCT 
BCT 

CiPT 



BCDF 

**2 

BCDF 

RT 

3B1 

BCDF 

BB2 

RT 

BB3 

WT 

MC01 

77776777 

1000 



CATAL8U N8. U74004 



YBUF 



SET TYPE 



SET PUNCH 



SET BCD FLAG 
RESET BCD FLAG 













PAGE 


12 9F 30 








START READ 


PASS. 




1025 


1 


77 


00203 


ROO 


SPF 


RPPF 


1026 





76 


01636 




LDA 


IRN 


102? 





35 


01657 




5TA 


RRNH 


1030 





43 


00656 




dRM 


RWAU 


1031 


1 


77 


0020Q 




SPF 


SBF 


1032 





46 


30003 




CLR 




1033 





35 


01664 




STA 


RRC 


103* 





76 


01334 




LDA 


GSR I 1 


1035 





35 


00030 




STA 


II Y 








00C30 


i i y 


BB9L 


30 


1036 





76 


01335 




LDA 


GBR I 2 


1037 





35 


00032 




STA 


I2Y 








00032 


I2Y 


B89L 


32 


I04C 




76 


00204 


RC7 


RPF 


SW1 


104) 




76 


00205 




RPF 


SW2 


1042 




76 


002 13 




RPF 


SYNCF 


1 043 




76 


00206 


R08 


RPF 


SW3 


1 04* 




76 


00202 




RPF 


REF 


1045 




76 


0021 1 




RPF 


CPEF 


1046 





76 


016S7 




LDA 


RRNH 


104? 





35 


01660 




S TA 


R R N 


IC5C 





43 


00361 




dRM 


CRLS 


I0SI 





71 


004] 




LDX 


RL 


10S2 





46 


30003 




CLR 




1053 


2 


35 


01775 




STA 


I MAG- 1 .2 


IDS* 


2 


35 


01774 




STA 


IKAG-2.2 


1055 





43 


00702 


KG 1 


8RM 


TRSUBR 


10 56 





53 


00200 




SKN 


SBF 


I0S7 





01 


0IC64 




BRU 


R01 A 


I06C 





23 


01652 




EXU 


BTT 


1061 





01 


01064 




BRU 


R01 A 


1062 





23 


01644 




EXU 


REW 


1063 





01 


01 CS5 




BRU 


R01 


1C6' 





02 


50100 


KOI A 


CILY 




1065 





23 


00406 




txu 


SHIB 


1066 





13 


00*07 




P8T 


LDIL 


106? 





23 


01636 




EXU 


RT 


107C 





02 


20002 




EIR 




1071 





40 


20020 




dETY 




1072 





01 


01C76 




BRU 


ROIB 


1073 





40 


12710 


R01D 


TGTY 




107* 





01 


01 106 




BRU 


R01C 


1 07 S 





1 


01071 




BRU 


*-4 



CATAL8G NB. 074004 



StREAD PASS IN PRBGRESS FLAG] 
1ST RANDBM NUMBER TB 
RANDBM NUMBER H8LD. 
REWIND ALL UNITS 
SISTAKTING BLBCK FLAG] 



INITIALIZE INTERRUPTS 



YBUF 



YBUF 
YBUF 

YBUF 
YBUF 



RISW1 .Sw2] 

RISYNC FLAG] 
R[SW3.REF] 

RtCMARACTER PARITY ERR8R FLAG] 

M8VE RANDBM NUMBER FRBM 

HBLD Ttt tfUN. 

CBMPUTE REC8RD LENGTH 

CLEAR LAST W8RD IN IMAGE 

CLEAR NEXT T8 LAST W8RD 

STARTING BLBCK 

NB 

YES. LBAD PBINT 

YtS 

NB« REWIND 

START READ 



YBUF 



ERRBR 

YES 

NBtGAP 

YES 

NB 



YBUF 
YBUF 



76 
077 
OC 
01 
02 
03 
0* 
05 

06 
07 
IC 
1 I 
12 
13 
1* 
15 
16 
17 
2C 
21 
22 



04433 



2* 

25 
26 
2 7 
3C 
31 
32 
33 
3* 
35 
36 
37 
4C 
41 
42 
43 
4< 
45 



40 
01 
53 
01 
01 
77 
77 
01 

02 
53 
01 
S3 
01 
61 
01 
40 
01 
01 
77 
61 
76 



0^75 
70 



01 
71 
76 
55 
35 
46 
76 
41 
\7 
72 
01 
76 
67 
55 
55 
35 
41 



12710 
01 106 
00202 

01 103 
01073 
00202 
0021 1 
01C73 

20004 
00202 
Oil IS 

002 1 1 
01 122 
01672 
01 122 
20C20 
01 120 
01 122 
00202 
01673 
01664 
OOCSt 
01776 
01336 
00*1 1 
01750 
004JQ 
01 135 
30003 
01660 
01 135 
00000 
00C26 
01 167 
01 660 

000 13 
01660 
01661 
01660 

01 135 



KOie 



RQ1C 

R03 



RQ3A 



RI2 



R12A 
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TGTY 

8RU 

SKN 

BRU 

dRU 

5PF 

SPF 

dRU 

DIR 

SKN 

dRU 

SKN 

8RU 

WIN 

dRU 

dETY 

dRU 

dRU 

SPF 

MIN 

LDA 

US- 

SKI* 

BRU 

LDX 

LDA 

ADD 

STA 

CLR 

LDA 

3RX 

E8R 

SKA 

dRU 

LDA 

LSH 

ADD 

ADD 

STA 

dRX 



13 9F 3 



ROIC 

REF 

• ♦2 

R01D 

REF 

CPEF 

R01D 



REF 
• ♦5 

CPEF 
R03A 
CPEC 
R03A 

**2 

R03A 

REF 

LPEC 

RRC 

&NES 

IflAG 

R05 

NRL 

E8RN 

RL 

R12A 

RRN 

*♦! 

**»2 

8NES 

RI26 

RRN 

1 1 

RRN 

KK 

RRN 

RI2A 



CATALBb rife. 7 400 4 

GAP 

YES 

NtU FIRST ERR8R 

YtS 

Ntf 

SIREAD ERR9R FLAG] 

SICHARALTER PARITY ERR8R FLAG] 



PREVIOUS ERR8R 

Nb 

YES. CHARACTER PARITY 

YES. C&UNT CHARACTER PARITY 



YtS 

C8-UNT L8NGITUDIML PARITY 



1ST W8RLi:REC8RD C8UNT 

NtfT EQUAL 

EUUAL. CHECK NUMBERS 



YBUF 
YdUF 



Y8UF 



CWMPARt W8RDS 

CyRRECT 

N8 

YtS. GENERATE NEXT NUMdER 



I 146 





43 


00674 


! H? 


Q 


30 


00C12 


1 ISC 





76 


00G26 


1151 





71 


00C26 


1 1 52 





72 


41 135 


1 1 53 





01 


01 156 


1 IS* 


2 


77 


37777 


1 165 





72 


41 135 


1 156 





72 


000 12 


1 157 





01 


01 162 


1 I6C 





53 


00206 


1161 





01 


01 164 


1 16a 


1 


77 


00202 


1 1 63 





61 


01674 


1 16* 





53 


00204 


1 165 





01 


1221 


1 1 66 





01 


01247 


1 16? 





72 


01746 


1 17C 





01 


01 172 


1 17 I 





01 


12 15 


1 172 





53 


00210 


1 173 





01 


01200 


1 17* 





75 


01 746 


1 17t 





70 


01734 


1 176 





01 


01200 


1 177 





01 


01215 


120C 


I 


77 


00202 


1201 





72 


00024 


1202 





61 


01702 


1203 





72 


01751 


1*0* 





61 


01701 


1205 





72 


01753 


1206 





61 


0170C 


1207 





7 2 


01754 


121C 





61 


01677 


121 1 





7 2 


01755 


12 12 





61 


01676 


1213 





72 


01756 


121* 





61 


01675 


1215 





46 


20005 


1216 





66 


20006 


1217 





46 


10G12 


1 22C 





01 


01 136 



K126 



K12C 



K12D 
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6RM- 


BRSUaK 


Y If* 


T1 


LDA 


9NE5 


LDX 


9NES 


SKA* 


R12A 


dRU 


* + 3 


EAX 


16383,2 


SKA* 


Rl 2A 


5KA 


T1 


dRU 


* + 3 


3KN 


SW3 


BRU 


* + 3 


SPF 


REF 


KIN 


wcec 


5KN 


swi 


dRU 


R04 


dRU 


RO* 


SKA 


C77 


bRU 


* + 2 


dRU 


R12D 


SKN 


3 CDF 


dRU 


R12C 


LDd 


C77 


SKM 


CIO 


dRU 


* + 2 


dRU 


9 1 2D 


SPF 


REF 


SKA 


»NE 


WIN 


CHb . 


SKA 


Twe 


MIN 


CHS 


SKA 


F9UR 


MIN 


CH4 


SKA 


FIGHT 


MIN 


CH3 


SKA 


ZA 


MIN 


CH2 


SKA 


ZB 


MIN 


Chi 


ABC 




RCY 


6 


3AC 




dRU 


R12A+1 



CATALbu Nb. U 7 400 4 
WAIT f-S'K TAPE Tb STBP 



YduF 



YdUF 



L«S 
N8T 

EjO 
NfcX 
NUT 
EuU 
EUU 
RES 
SET 
wbR 
Nb« 
RES 
SET 



T 

E 
AL 
T 

E 
AL 
AL 
ET 
• 
D 

T 
ET 



Wb*Lt:Q 
QUmL 

T8 LAST WbRDlO 
QUAL. [aUFFER] :c 

• n b T EQUAL 

• TEST SW3 

SI KEF 1 

LbUNT ERR 9 k CbUNTER + 
EST SWI 



CnA*ACTE* C9RKECT 

Nb 

YES 

IN .riCil K9DE 

Nb 

YES, WAS ERK9R DUE T8 

Ttf 12 LbNVEKSIbN 

NB 

YES 

TEST LSB ERR&R 



TEST MSB ERR9R 
SHIFT CHARACTER 
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15 ftl- 3 


1221 


a 


53 


00202 R Q 4 SKN 


REF 


1322 





01 


01234 


dRU 


Rt 1 


12 23 





76 


00C24 


LDA 


BNE 


122* 





35 


01 332 


STA 


RTEP 


122b 





35 


01333 


STA 


RTC 


! 226 


1 


77 


00204 


5PF 


5W 1 


122? 





43 


00702 nrlO dRM 


TRSUd* 


] 2 3C 





23 


016«3 


£XU 


SR 


1 23 1 





43 


00674 


dRf 


B R S U d * 


1232 





43 


00246 


dRf* 


ST8P 


1 233 





01 


01043 


dRU 


R08 


12 3* 





*3 


00312 R1 


1 dR* 


SUOG 


123S 





01 


0124Q 


dRU 


* + 3 


1236 





43 


00246 KM 1 A dRI* 


ST8P 


1237 





01 


01C4C 


dRU 


R07 


12*C 





61 


01664 


WIN 


RRC 


1241 





76 


01660 


LDA 


RRN 


1 242 





35 


01657 


STA 


RRNH 


12 43 





53 


0020C 


SKN 


SBF 


1 24* 





01 


01236 


dRU 


R1 1 A 


1245 


1 


76 


00200 


iPF 


SBF 


12 «6 


0. 


1 


01236 


3f?.U 


R 1 1 A 


124? 





46 


30C03 R09 CLR 




12SC 





76 


01 333 


LDA 


RTC 


1251 





67 


00001 


LSH 


1 


1 252 





35 


01333 


STA 


'*TC 


1253 





53 


00202 


SKN 


REF 


125* 





01 


01267 


dRU 


* + 3 


1255 





16 


01332 


MRG 


RTEf* 


1256 





35 


01332 


STA 


RT£M 


1257 





72 


01732 


SKA 


C8 


I26C 





01 


01262 


9RU 


**2 


1261 





01 


01227 


dRU 


RIO 


1 262 





76 


01733 


LDA 


C9 


1263 





73 


01332 


SKG 


RTEl« 


1 26* 





61 


01671 


(*UN 


PREC 


1265 





40 


20200 


SPT 


2 


1266 





01 


01322 


BRU 


R09A 


126? 





43 


01562 


SRM 


RSB 


I27C 





23 


01000 


£XU 


8UT4 


1271 





71 


01730 


LDa 


C6 


1272 


2 


12 


01327 


I*1W 


REf+j.2 


12 73 





41 


01272 


dRX 


*- ! 


12 7* 

1 »■ "* c 




n 


32 


1 4 C C 

n r\ l. -j .« 


T8HW 

a l» -j 


q rs r» i i r , r\ 



CATAL8G N8. U74U04 

was there a read ERRbR 

YES 



BACKSPACE REC8RD 



YduF 



STEP UNIT NUMBEK 

DbNE 

CONTINUE 

RcAB RLC8RD CBUNT ♦ 



IF STARTING dLUCK FLAG 
StT RESET IT 



RtAD ERR8R 

Nb 

YES. MARK ERRbR THIS TRY 

TEN TRIES CSrtPLETE 

YtS 

Ny 

ANY GB9U READS 

N8 

YES. 8UTPUT 

N8 

YES. 8UTPUT READ STATUS 



Ck READ ERR8R CR 



2 7 6 
277 

30C 
301 
3Q2 
303 
30* 

3 OS 
306 
30? 
3 1C 
31 I 
3 12 
313 
31* 
315 
316 
317 
32C 
321 
3 22 
3*23 



23 
7! 
76 
75 

43 



41 
12 



71 
76 



Q 72 

01 



12 

01 
12 
12 

66 
41 
02 
43 
43 
«3 
01 



00777 
0173s 
0172S 
00024 
C0C4C 
0130C 
0064C 
01737 
01332 
00C24 
01313 
01327 
01314 
01 3iC 
01331 
00001 
01307 
14G00 
00674 
00706 
00246 
12 3 4 



KGSA 
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exu 


BUT 1 


IPX 


CI 1 


LBA 


RECL+9.2 


LDB 


KEY 1 


ttRf* 


WBS 


fiRX 


*-3 


flirt 


SCRC 


LDX 


C13 


LDA 


RTEM 


SKA 


BNt 


8RU 


* + 3 


MI W 


G C H A ft 


aRU 


**2 


MIW 


SCHAR 


MH 


SPCHAR 


RSH 


1 


8RX 


*-7 


T9PW 




dRM 


8RSUd» 


*Rf* 


CECS 


dRfe 


ST8P 


riRU 


Rl 1 



32* 52512521 



KEfo' 



bci 



3» ftAD ERRBR 



327 27121212 uChAR 6CI l.G 

33C 22121212 dOAR 6CI l.B 

3 31 12121212 S3PCHAR8CI 1. 

332 00 OOOUC KTEl* PIE 

333 00 QOGOC RTC PZ£ 



33* 43 1 b 1 3 l-SRI 1 dRM RI 1 
335 01 01520 *tfRI2 3RU RI2 



CaTALBIj NB. U 7 4004 



YoUF 



-* 



Cft 



T*Y GBt^D 
YtS 



ClEaR ERR9R COUNTERS 



RtAD TRY ERR9R MARKcft 
READ TRY C8UNTER 
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17 0F 30 


13 3fc 


53 


002 1 *u6 SKN 


3CDF 


133? 


01 


01361 


BRU 


ROSb 


I34C 


0. 7 6 


0173* 


LDA 


CIO 


1341 


75 


01746 


LOB 


C77 


1342 


7C 


1 664 Xu 


5A ski* 


RRC 


13 4 3 


CI 


013B0 


BRU 


*■* 5 


1 34* 


35 


OOOM 


STA 


T3 


1 345 


16 


01776 


MPG 


IMAG 


1346 


35 


01776 


STA 


I MAG 


1 347 


76 


00C14 


LDA 


T3 


I3SC 


67 


00C06 


LSH 


6 


1 35 1 


72 


00024 


SKA 


9ME 


1352 


01 


01354 


SRU 


* + 2 


1362 


01 


01342 


dRU 


ROSA 


13S* 


76 


01664 


LDA 


RRC 


13S5 


75 


00026 


LD8 


9NES 


1 3 6 6 


70 


01776 


SKI* 


I tf AG 


1 35? 


01 


01361 


SRU 


Rose 


1 36C 


01 


01126 


SRU 


RI2 


136! 


63 


00 213 R0 5B SKN 


S Y l\ C F 


1 362 


1 


1*24 


SRU 


R05G 


1 363 


S3 


00205 


SK.N 


SW2 


1.1.6 f. 


00 1 


01366 


SRU 


* + £ 


1 365 


01 


01*52 


SRU 


RI3 


13 66 


54 


01776 


sua 


IMAG 


136? 


54 


00C2 4 


sue 


9NE 


137C 


75 


01776 I* 


AGL LDB 


IMAG 


137 1 


36 


01*27 SAVEL STB 


SAVE 


13 72 


43 


00674 


SRM 


BRSUBR 


13 73 


72 


00026 


SKA 


8NES 


137* 


01 


01277 


SRU 


* + 3. 


1376 


1 77 


00205 RG5C SPF 


SW2 


1376 


01 


01042 


SRU 


R08-1 


13 7 7 


72 


00025 


SKA 


SIGN 


I-40C 


a oi 


01*12 


SRU 


R05D 


1401 


43 


00702 *CSE BRM 


TRSOdR 


1402 


?3 


01642 


EXU 


SF 


1 *C3 


30 


00012 


YIM 


Tl 


1 *0* 


40 


137 10 


TFTY 




1405 


01 


01*30 


BRU 


RI5 


1*06 


5^ 


00C24 


SUB 


8NE 


MO? 


72 


00C26 


SKA 


8NES 


i*ic 


01 


01*02 


BRU 


R05E+1 


Ml | 


01 


01422 


hRU 


R05F 



catalog n^. 074004 

BCD M8LIE 

Ntt 

Y.fcS 

F8K ANY 12 IiM Th£ R*C 

CONVERT THE CeRRESPbNDlNG 

00 I ft THE 10 vt&Kl) T b 12. 



YBUF 



DbNE 

YtS 

Nb 



CtfR 
NbT 
EuU 
IsT 
YES 

Nb • 
RES 
SET 
N = 
N = 
5AV 



RECTED 1ST inibRDlRRU 

CUUhL 

TRY 

TEST S wl 2 
tl 

RkC - 1ST titiRQ 
N - 1 
E 1ST W8RD 



N = 
NbT EQUAL 
EUUAL 

N : 

LtSS 

GREATER t SPACE F8RWARD 



EM) QF f- ILE 

YES 

Nb 

DbNE 

N9 

YES 



YbUF 
YBUF 



* 








01*12 





*3 


00702 


1*13 





23 


01643 


01 *1 * 





30 


000 12 


01*15 





23 


016S2 


0HI6 





01 


0M3C 


01*1? 





55 


0002* 


01*2C 





72 


0002S 


01*21 





or 


0M13 


01*22 





*3 


00674 


01*23 





01 


01375 


01 «2* 


1 


77 


002 13 


01-825 





*3 


0067* 


01*26 

JU 





01 


01227 


0M27 





00 


00000 



KGBD 



*QSF 



*Q5G 



SAVE 



PAGE 


re .&f 30 


■sffrt 


TRSUB* 


EXU 


SR 


Y I ^ 


T1 


EXU 


RTT 


aRu 


R15 


ADD 


9NE 


SKA 


SIGN 


6RU 


R05D+1 


dRM 


9RSUb<? 


«RU 


R05C 


SPF 


SYNCF 


6R|* 


RRSUaR 


dRU 


RIO 



PZE 



C A T A L tfb N & . U 7 4 Q * 



YriUF 



YdUF 



LtiAD PblNT 

YtS 

Nfc* 

D9NE 

Ntf 

YtS 



StSYNC. FLAG] 

WAIT ?$K TAPE TB ST9P 

BACKSPACE AND rtEAD AGAIM 



Ttt HBLi) 1ST W 9 * D 













PAGE 


19 9F 30 


1*3C 





*i 


00674 


Kl 5 


dRM 


B R S U b it 


1431 





40 


137 10 




TFTY 




1432 





01 


01*34 




dRU 


**2 


14 33 





01 


01*42 




rtPU 


915A 


1 *3* 





23 


01C00 




EXU 


8UT4 


1*35 





12 


01*75 




MIW 


TMI* 


1436 





12 


01476 




M I W 


TMM* 1 


H37 





12 


01*77 




MIW 


TfcC + 2 


1 44C 





02 


14C00 




T8PW 




1441 





43 


00674 




SRM 


8PSU8R 


1 442 





23 


01652 


K15A 


EXU 


BTT 


1443 





01 


01445 




3RU 


**2 


1 *4* 





01 


01452 




6RU 


R13 


1 445 





23 


01C0C 




EXU 


8UT4 


1*46 





12 


01500 




MIW 


LPM 


1 447 





12 


01501 




MIW 


LP^+ 1 


M5C 




i n 
1 c 


n i c n n 

U 1 S U f. 




MIW 


L P P * 2 


1451 





02 


14000 




T8»w 




1452 





43 


00674 


rf 13 


BRM 


8RSU6R 


1 453 





43 


01562 




BRM 


RS8 


1 *5* 





23 


01000 




EXU 


8UT4 


1*55 





71 


01726 




LDX 


C3 


1 4Sfc 


2 


12 


01513 




MIW 


RPAM+8»2 


145? 





* 1 


01456 




BRX 


*-| 


146C 





02 


14000 




T8PW 




1 46] 





43 


00674 




dRM 


BRSUBR 


1462 





76 


01371 




LDA 


SAVEL 


1*63 





75 


01753 




LBB 


KEY 


1 46* 





23 


00777 




EXU 


8UT1 


1*65 





43 


00040 




dPM 


W8S 


1 466 





76 


01370 




LDA 


IMAG.L 


1467 





75 


01753 




LDB 


KEY 


l*7C 





43 


00040 




BRM 


W8S 


1*71 





12 


00640 




MIW 


SCRC 


1472 





02 


14000 




T8PW 




1473 





43 


00674 




BRM 


BRSUBR 


1*7* 





01 


01537 




dRU 


Rl 4 


1*75 


5263214? 


TMM 


aci 


3. TAPE MARK 


ISQC 


52434621 


LPM 


aci 


3. L8AD P8INT 


1 503 


52512521 


KPAM 


BCI 


8. READ PASS A88RT. 



CATALBu N9. 074004 



EivD 8P t ILE 
YtS 



YdUF 



YdUF 



L ti A D P 8 I N T 

YES 

N8 



8uTPUT KEAD STATUS 



-d 

RtAD PASS A68RT MESSAGE 



BUT 8F SYNC. 



READ II 



* 

I 5 1 3 

om* 

01515 
01516 
01517 

* 

0152C 

01521 

01522 

01523 

0152* 

01525 

01526 

0152? 

0153C 

01531 

01S32 

01533 

0153* 

01535 

01536 

01537 

0I54C 

01541 

01542 

01543 

0154* 

01545 

01546 

01S47 

0I55C 

01551 

01552 

01553 

* 

* 

0155* 



00 oocoo 

02 13710 

30 000 12 

1 77 00206 
01 41613 



02 
30 
01 
00 
40 
01 
40 
01 
43 
23 
71 
32 
41 
02 
*3 
43 
61 
40 
01 
*3 
40 
00 
*3 
40 
01 
76 
35 
01 



20C04 
00012 
41523 
01524 
13710 
01537 
20200 
01537 
01562 
01000 
01741 
01562 
01533 
14000 
00674 
006S6 
01666 
20200 
01544 
00714 
20040 
OOCOO 
00246 
20100 
01C25 
01660 
01656 
00412 



KI 



PAGE 
INTERRUPT, 

PZE 

SPRY 
YIN! 

3PF 
BRU* 
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CATAL&li N9. 074004 



READ 12 INTERRUPT 



KI2 



5225452* 



01 R 

YIM 

BRU* 

PZE 

TFTY 

3RU 

BPT 

BRU 

tJRl* 

EXU 

LDX 

*UM 

BRX 

T9PW 

BRl* 

BPM 

Pi IN 

BPT 

QRU 

BRM 

BPT 

HLT 

BRf* 

BPT 

BRU 

LDA 

STA 

BPU 



EFREM 8CI 



Hf 1 4 



T1 

SW3 
RI 1 



T1 
*♦ 
* + 



RJ4 

2 

R14 

Rse 

9UT4 
C15 

EFREM*6t2 
*-l 

8RSUBR 

RWAU 

PPC 

2 

* + 2 

9PCS 

4 

ST8P 

3 

ROC 

RRN 

IRN 

WOO 



YBUF 



YBUF 
YBUF 



SISW 31 



CLEAR INTERRUPT 

END 9F PILE 

YES 

N6 

9UTPUT READ STATUS 

-6 



YBUF 



YBUF 



REWIND ALL UNITS 
C9UNT READ PASS 



9UTPUT PASS C8UNTERS 

HALT 

YES 

N9 

REREAD 

YES 

N9 

G9 T9 WRITE 



6. END 9F FILE READ ERR8R 



PAGE 
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READ STATUS 8UTPUT SUBR8UTINE. 



562 
563 
56* 
565 
566 
567 
57C 
57! 
572 
573 
57* 
575 
576 
577 
60C 
601 

602 
602 
60* 



04 « as 



606 
607 
6IC 
6 1 1 
612 
613 
61* 
615 
616 
617 
62C 
621 
622 
623 
62* 
625 
626 
627 
fe3C 
631 
632 
633 



00 
23 



71 
12 
*1 

43 
76 
75 

43 
76 
75 

43 
12 
02 
43 
51 



00 
53 



01 
12 
01 
12 
12 
7 1 
23 
01 
41 
12 
12 
12 
02 
43 



76 

02 



72 

23 
76 

66 



36 
12 



16 3* 



12 
I? 

51 



00000 
01000 
01741 
01765 
01S65 
01602 
01710 
00024 
00040 
01706 
01753 

oac«c 

0064C 
M000 
00674 
01562 

OOCOO 
00210 
01607 
01765 
01611 
01766 
01767 
01730 
01650 
01615 
01612 
01775 
01770 
01771 
MCOO 
00674 
01602 
02041 
01747 
00777 
00337 
00006 
0001 2 
01331 
00CI2 
00640 
01 602 



R50 



fcMUN 



PZE 




EXU 


8UT4 


LDX 


C15 


MIW 


RS8MJ *6.2 


8RX 


*-l 


8RM 


8MAUM 


LDA 


RPCL 


LDB 


KEY 1 


8RM 


W8S 


LDA 


RRCL 


LDB 


KEY 


BRM 


WBS 


MIW 


SCRC 


T8PW 




ARM 


BRSUBR 


BRR 


RS9 


PZE 




SKN 


8CDF 


BRU 


* + 3 


MIW 


RS8M2 


BRU 


• ♦3 


MIW 


R S 8 M 3 


MlW 


RS8M3+1 


LDX 


C6 


exu 


D8T+ 1 .2 


BRU 


**2 


BRX 


*-2 


MIW 


DNT+3,2 


MIW 


RS8M 


MIW 


RS8M-H+1 


T8PW 




8RM 


8RSU8R 


LDA 


9MAUN 


TYPW 


1 • 1 


SKA 


C200 


EXU 


8UTI 


LDA 


UN 


RSH 


6 


STB 


Tl 


MIW 


SPCHrtR 


MIW 


Tl 


MItf 


SCRC 


BRR 


8MAU,\ 



CATAL8G N9. 074004 



YBUF 



-6 



8UTPUT M8DE AND UNIT N8. SUBR 

BCD M8DE 

N8 

YES 



-3 



TEST FBR DENSITY 



8UTPUT DENSITY N9. 



IF ENTRANCE FR8M 8PERATBR REQUESTED 
8UTPUT RBUTINE, ALWAYS TYPE. 



SPACE 
CR 



PAGE 22 BF 30 CATALBU MB. 074004 

CBNTRBL TABLE F8R ALL MAGNETIC TAPE FUNCTI8N3. Y BUFFER. 



YBUF 



63b 
636 



* 

0163? 

0164C 

01641 

01642 

01643 

0164* 

01645 

01646 

0164? 

0J6SC 

01651 

01652 

01653 

* 

0165* 



BINARY 9R BCD SELECTABLE FUNCTIONS 

02 0375Q ta T WT8Y 0.4 
02 03710 HI RTBY 0.4 

NBN SELECTABLE FUNCTIBNS 



02 
02 
02 
02 
02 
02 
40 
40 
40 
40 
40 
4 



*0 



02150 
03773 
07770 
03730 
07730 
14110 
16310 
16710 
17310 
10510 
14110 
121 10 
11110 



00 77761 



00023 
00024 
00025 
00026 
00027 



WEBF 

tT 

ETR 

SF 

SR 

REW 

D2T 

D5T 

D«T 

TRT 

FPT 

BTT 

ETT 

TCTE 

rtEWY 
RTSY 
TGTY 
TFTY 
SRRY 
CILY 



ZERB 

BNE 
SIGN 
BNES 
ADRMSK 



WTDY 

E8M 

EBU 

£8* 

EB* 

REWY 

SKS 

SKS 

SKS 

SKS 

SKS 

3 K S 

SKS 

PZE* 

8PD 
BPD 
9PD 
BPD 
BPD 
BPD 



B8BL 
BBBL 
BB9L 
BBBL 
BBBL 



Ot 1 

03773 

07770 

03730 

07730 



16310 

16710 

17310 

10510 

14110 

12110 

11110 

WT-* 

214110 

214100 

4012710 

4013/10 

213710 

250100 



23 
24 
25 
26 
27 



WRITE TAPE 
READ TAPE 



WRITE END BF FILE 
ERASE TAPE 

erase Tape reverse 

SCAN F8RWARD 

SCAN REVERSE 

REWIND 

200 6PI TEST 

556 BPI TEST 

800 BPI TEST 

TAPE READY TEST 

FILE PR8TECT TEST 

BEGINNING BF TAPE TEST 

END BF TAPE TEST 

-LENGTH BF CBNTRBL TABLE 

RfcWIND TAPE 

READ TB SCAN 

TAPE GAP TEST 

TAPE END BF FILE TEST 

SKIP REMAINDER BF RECBRD 

C6CK INTERLACE 



00000000 
00000001 
40000000 
77777777 

00037777 



YBUF 
YBUF 



YBUF 
YBUF 
YBUF 
YBUF 
YBUF 
YBUF 
YBUF 
YBUF 
YBUF 
YBUF 
YBUF 
YBUF 
YBUF 



YBUF 
YBUF 
Y6UF 
YBUF 
YBUF 
YBUF 



* 

* 

* 

01655 

01656 

01657 

0166C 

01661 

* 

'* 

* 

01662 
01663 
166* 

* 
* 

01666 
01666 

0166? 
0I67C 
01671 
01672 
01673 
0167* 
01675 
01676 
01677 
0170C 
01701 
01702 
01703 
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FLAG AND SWITCH ASSIGNMENTS. 



00200 
00201 
00202 
00203 
00204 
00205 
00206 
00207 
00210 
0021 1 
00212 
00213 



SBF 

ETF 

KEF 

RPPF 

SMI 

SW2 

SW3 

SW4 

BCDF 

CPEF 

to£F 



EQU 
EQU 
EQU 
EQU 
ECU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



SYNCF EQU 



MCOO 

MCOO+l 

MCOO+2 

MCOQ+3 

MCCO+4 

MC00+5 

MC00+6 

MCOO+7 

MCQO+3 

MC00+9 

MCOO+10 

MCQO+1 I 



RAND8M NUMBER ST8RAGE. 



00 00000 IRN PZE 

00 00000 IRN PZE 

00 OOCOO RRNH PZE 

00 00000 RRN PZE 

23146555 KK 8CT 



23146555 



ffECBRll CSUNTEtfS. 

00 00000 MRC PZE 
00 OOCOO WRC PZE 
00 00000 RRC PZE 

PASS C8UNTERS 

00 OOCOO WPC PZE 
00 00000 RPC PZE 



ERR8R C8UNTERS. 



00 00000 

00 00000 

00 00000 

00 00000 

00 00000 

00 00000 

00 OOCOO 



00 00000 

00 OOCOO 

00 00000 

00 OOCOO 

00 OOCOO 

00 77762 



WEC 

RWEC 

PREC 

CPEC 

LPEC 

WCEC 

CHI 

CH2 

CH3 

CH4 

CH5 

CH6 

tCTL 



PZE 
PZE 
PZE 
PZE 
PZE 
PZE 
PZE 
PZE 
PZE 
PZE 
PZE 
PZE 
PZE* 



WPC-* 



CATAL8U N8. 074004 



YBUF 



STARTING BL8CK FLAG 

END 8F TAPE FLAG 

READ ERR8R FLAG 

READ PASS IN PR9GRESS FLAG 

SWITCH 1 

SWITCH 2 

SWITCH 3 

SWITCH 4 

BCD FLAG 

CHARACTER PARITY ERR8R FLAG 

WRITE ERROR FLAG. 

SYNC. FLAG 



INITIAL RAND8M NUMBER 
FIRST RAND8M NUMBER 
RUNNING RAND8M NUMBER HBLD 
RUNNING RAND8M NUMBER 
KLUGE CBNSTANTS 



MAXIMUM REC8RD C8UNT 
WRITE RECBRD C8UNT 
READ RECBRD CBUNT 



WRITE PASS C8UNT 
READ PASS C8UNT 



WRITE ERR8R C8UNT 
REWRITE ERR8R CBUNT 
PERMANENT READ ERR8R CBUNT 
CHARACTER PARITY ERR8R CBUNT 
L8GITUDINAL PARITY ERR8R CBUNT 
WBRD CBUNT ERR9R C8UNT 

ERRBRS IN CHANNEL 1 



READ 
READ 
READ 
READ 
READ 
READ 
END 



ERRBRS 
ERRBRS 
ERRBRS 
ERRBRS 
ERRBRS 



IN 
IN 
IN 
IN 
IN 



CHANNEL 
CHANNEL 
CHANNEL 
CHANNEL 
CHANNEL 



8F C8UNTER TABLE AND LENGTH 



PAGE 
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CATAL86 N8. 074004 



YBUF 



C8UNTER L8CATI8NS. 



* 

0170* 
01705 
01706 

* 

01707 
017IC 
0171 I 
01712 
01713 
* 

0171* 
01715 
01716 
01717 
0172C 
01721 
01722 
01723 
0172* 



00 01662 

00 01663 

00 01664 

00 01665 

00 01666 

00 01667 

00 01670 

00 01671 



00 01672 

00 01673 

00 01674 

00 167b 

00 01676 

00 01677 

00 01700 

00 01701 

00 01702 



KRCL 

BPCL 
KPCL 



*fcCL 



PZE 
PZE 

PZE 

PZE 
PZE 
PZE 
PZE 
PZE 

PZE 
PZE 
PZE 
PZE 
PZE 
PZE 
PZE 
PZE 
PIE 



MRC 
WRC 
RRC 

WPC 

RPC 

WEC 

RWEC 

PREC 

CPEC 

LPEC 

WCEC 

CHI 

CH2 

CH3 

CH4 

CH5 

CR6 



* 
* 

0172S 
01726 

01757 
0173C 
01731 
01732 
01733 
0173* 
01736 
01736 
01737 
0I74C 
01741 
017 42 
01743 
0174* 
01745 
01746 
01747 
* 

0175C 

* 

01751 
01752 
01753 
0175* 
0175b 
01756 
* 



PAGE 



GENERAL CONSTANTS, 



0770 
7777 

7777 
7777 

0000 
0000 
0000 
0000 
7777 
0000 
7777 
7777 
7777 
7777 
7777 
7777 
0000 
0000 
3777 



0000 
777C 

01726 
7773 
7775 
0007 
1000 
1777 
0012 
7767 
7777 
7766 
7774 
7772 
7757 
7763 
7761 
0052 
0077 
7600 



00000002 
00000003 
00000004 
0000001C 
0000002C 
0000004C 



00012 
00C13 
00014 
00015 



CI 
C3 
C4 
C5 
C6 
C7 
C8 

CIO 
CI I 
C12 
C13 
■CM 
C15 
C16 
CI 7 
C18 
CS2 
C77 
C200 



TUB 
THREE 
P8UR 
EIGHT 

ZA 

ze 

Tl 
T2 

T3 
T4 



SCT 
DEC 
EQU 
DEC 
DEC 
8CT 
9CT 
SCT 
SCT 
DEC 
8CT 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
SCT 
SCT 
SCT 



2 17 01776 E8RN £8R 



DEC 
DEC 
DEC 
DEC 
SCT 
SCT 

dBSL 

eesL 

388L 
3S8L 



25 8F 30 



07700000 

-8 

C3 

-5 

-3 

7 

1000 

1777 

12 

-9 

7777 

-10 

-4 

-6 

-17 

-13 

-15 

52 

77 

37777600 

IMAG.2 

2 

3 

4 

8 

20 

40 



CATALSG N8. 074U04 



YBUF 



SCT 



77777770 



12 
13 
14 
15 



* 

01757 

0I76S 

01766 

0177C 

0177* 



01753 
00C24 



52512521 
12222324 
12223145 
12644531 
I202000C 



KEY 
KEY 1 

RS8M1 
RS9M2 
KSBM3 
RSBM 
DNT 



EQU 
EOU 

8CI 
BCI 
BCI 

aci 

8CI 



F8UR 
SNE 



6. READ PASS 

1 . BCD 

2. BINARY 

2t UNIT N8 

4. 200 556 800 *** 



RECSRD MS. 



PAGE 
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C9NTK8L CHARACTER DEFINITIONS. 



* 
* 
01776 



07777 



b 
L 
u 
M 
N 

a 
p 

K 

s 

T 

u 

Cir 
SP 



If AG 



0PD 
&PD 
BPD 
9PD 
BPD 
dPD 
8PD 
8PD 
9PD 
8PD 
6PD 
9PD 
8PD 



ass 



2200000 
2300000 
2-100000 
4400000 
4500000 
4600000 
4700000 
51 00000 
6200000 
6300000 
6400000 
5200000 
1200000 



4Q9S 



CATALBG N8. 074004 



Y8UF 



* 

* 

* 

0004C 
00041 
00042 

0QC43 
0004* 
00045 
00C46 
00047 
OCCSC 
OOOSI 
00052 
00053 
0005* 
00055 
00056 
00057 
0006C 



00 
35 



46 
54 
72 
01 



12 
01 
76 
75 
66 
35 
12 
67 
72 
0! 
51 
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9CTAL wSRD OUTPUT SU8K8UT1NE 



00040 
00000 
00015 
00014 
00024 
00025 
00C50 
01331 
0004 3 
40015 
01726 
20003 
00015 
00CI5 
00C06 
00C24 
00052 
OOC40 



MBS 



BRG 


32 


PZE 




STfl 


T4 


XAB 




5U3 


8NE 


SKA 


SIGN 


riRU 


• ♦3 


MIW 


SPCHAf? 


a*u 


*-4 


IDA* 


T4 


LD8 


C4 


ftCY 


3 


3TA 


T4 


MIW 


T4 


LSH 


5 


SKA 


8NE 


ttRU 


*-S 


dRR 


vies 



CATALBti N6. 074004 



YBUF 



77777770 
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CATALBb N8. 074004 



YdUF 



8PERAT8R REQUESTED 8UTPUT R8UTINE. 



00061 
00062 
00G63 
0006* 
00065 
00C66 
0006? 
0007C 
00071 
00072 
00073 
0007« 
00075 
00076 
00077 
C010C 
00101 
00102 
00 1.03 
0010* 



00 
00 
00 

00 



OS 
06 
07 
IC 



001 t 



02 
12 
53 
01 
12 
01 
12 
12 
43 
71 
12 
02 
43 
02 
12 
02 
43 
76 
75 
02 
43 
41 
02 
43 
01 



02641 
00640 
00203 
00067 
00752 
00C71 
00747 
00750 
01602 
01742 
00640 
14000 
00674 
02641 
00133 
14C00 
00674 
01725 
1751 
02041 
00040 
00G73 
J400C 
00674 
00204 



&00 



BO 1 



TYPW 


1 .4 


MI W 


SCRC 


SKN 


RPPF 


dRU 


**3 


MI W 


PDM + 6 


dRU 


• ♦3 


MIW 


PDM + 3 


MIW 


PDM + 4 


dRM 


8MAUN 


LDX 


016 


MIW 


SCRC 


T6PW 




6RM 


8RSUBR 


TYPW 


1 .4 


MIW 


8T*1 7.2 


T8PW 




dRM 


9RSUBR 


LDA 


CLL-H 7.2 


LDB 


TW8 


TYPW 


1 .1 


dRM 


W8S 


dRX 


801 


T8PW 




8RM 


BRSUdR 


dRU 


MC01 



PASS 

WRITE 

READ 



-17 



* 
• 

00112 
00113 

00 1 M 

001 15 
001 16 
001 17 
0012C 
00121 
00122 
00123 



00 
00 
00 
00 
00 
00 
00 



2* 

2S 
26 
27 
3C 
31 
32 



44512312 
66512312 
51512312 
66472312 
5M72312 
66252312 
51662523 
47512523 
23472523 
43472523 
66232523 
233001 12 
23300212 
23300312 
23300412 
23300512 
23300612 
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8UTPUT TABLE. IDENTIFIERS. 
BT 



SCI 1 


.*RC 


bci i 


• WRC 


BCI 1 


.RRC 


aci i 


• WPC 


BCI 1 


• RPC 


BCI 1 


• WEC 


BCI 1 


.RWtC 


8CI 1 


• PREC 


BCI 1 


.CPEC 


aci j 


• LPEC 


BCI 1 


• WCEC 


BCI 1 


.CHI 


bci i 


• CH2 


BCI 1 


.CH3 


BCI 1 


.CH4 


BCI 1 


*CHb 


BCI 1 


• CH6 
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YBUF 



PAGE 



30 BF 30 



* 
* 
* 

0CI33 
00)3* 
00135 
00 I 36 

00137 
OOMC 

* 

OOMI 
00142 
O0M3 
0014* 
00M5 
00146 
* 

0014? 
00I5C 

* 
* 



PR8GRAWMED 8PERAT8RS. 



35 00M7 

76 40000 

16 00025 

35 40000 

76 00147 

51 00000 



35 00147 

76 40C0G 

14 00150 

3S 40000 

76 00147 

51 00000 



00 00000 
37777777 



00200 



SPF 



RPF 



FT I 
KC1 



P8PD 

STA 

IDA* 

MRG 

STA* 

LDA 

8RR 



P8PD 

STA 

LDA* 

ETR 

STA* 

LDA 

8RR 

PZE 
8CT 



END 



17700000 

FT1 



SIGN 



FTI 





17600000 

FTI 



FC1 



FTI 





37777777 

MCOO 
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YSUF 



SET PR8GRAM FLAG 



RESET PK8GRAM FLAG 
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SET R.ETUEW 
AT 0001 





RJETAD 
KEYBOARD 



i 



CHA£A<ITE 



SAVE 
D\i<S\T 
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SET UfJlT NUMBERS 



CLEAR 
UMIT too. 
TAELE PLA6-S 



I 



► read \<eYeo&£x> 



(cHAeTceV 




^ ALU- FLAfrS AYES ^ 
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6TI=P UU\T 10 £>, 



ADVANCE 
TAfcUE 

IhJDEX 



(TABLE EWfc) 



n / TAfiLE 

^ ' EMTR.Y H 



PLA6> 

3! 




SAVE TABLE 



i 



MODIFV 

UMIT LUMBERS 



<5±> 




g. 


EUMP 
fcETUfcVJ 
ADP1*K& 


w 


M 
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C!L£A£. 



leU^iRU 



COMPUTE 1 
MEMORY £\2.6 
FIX MAXIMUM 
LE|k)6rTH 
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STAfcT WRITE 



r[rpp : eJ 

(REWIND AU. OkJ|T£> 

\ — JLJi — 4, 



0-— WKC 

*> L> b p J 




I 



GEMECATET RANDOM 

e.Ea>£D length 




i 




i^rwE p] 



N r— y l7 




YE£ 



(pile protect on y 
Tioo 

1? 



,m 






WEITE RECORD 

i 



<___>, 




EEWIKJO 



MO 



» (U)AP POIUt) 
-jr vis 



START HOG- 

LEADER, 
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EWb OPAYK 




TAPE 



(e^aog) 



s[etf] 



I 



too 



STEP 
►( TAP£ UK)lT 
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< 




OUTPUT 
k C0OJOTSfc 



/STOP) 

5z 



WQTE 
EOT's 
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E£A£g 



s[si/Vl]k 



WEOi — WEC 



V#5] 



££COEb 



BAdkCWAei> 



6TDP 



i 



s[Wef} 



^ky 



EW9C-M — RWEC 



output, 



® 



(BP4 V^VSlj) 

(6TOP 

X 



e[swi| 

x 



FOeWAED 




pOFFEK.\_Jr^S 



FIOO 6F 
TAPE 




D 
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STAfcT KEAD 



6[rppfJ 



I 



ifclv) — -* R£K)H 



i 



E.EWIVJD \ 
ALL LJMlT6/ 9 ^ 



in 



<£>_.£££ 



I 



lUiriAUZE 
lUTEfcfcuPTS 



i 



E^Wlj. K|fW^ 



I 



i 



(W) ^[g^^^g^PEFJ 



I 



(E.£Km)-^Eew 



i 



—* LAST £ W0E.DS 
IK3 INAA6F 




11 
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TAPg ^ 
(SBP) 



17 



$ 



1 



STAfcT 
REAt> 



i 



| too 

LOAP 
POI MT 



YES 



EI£ 
(F^0E.) YES p (&^) ^° p (~^P^ : Jspg 



KJO 



UO 



(6AP> 
JYE£ 



yes 



I 



s{cpef] 



die. 




12 
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-^cppg 




(cPETF) < ^-(&EF)-^ ► (EeEOE} Y£<S 



I 



MO 



s[REF] 

31 



LPEOl— -LPEC 



15 







CHECK MUMgEfcS : COOOT 
E£E0K \N EMV\ WMJOEL, 

UIFFEl? REAt>Y 
'WAIT FOE TAP£ 

TO STOP 
^— (last WO>: <£\ 



n 



/(&uff£&) ■• 4>y 
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cleael read 
try ekzoz mkbk 



i 



s[swi] 



I 



1— ^RTC 




BACKSPACE 





R. 



STEP TAPE 
k UK)IT KJUMBE 



£ 






yes 



( 



DOK3E 



I 



e[j*pj 



5) 



KiO 



W^TOP 




M&J 



10 



Page 14 of 23 



Catalog No. 074004 




STATUS H 



OUTPUT A c, 



OUTFIT AUD ClEA£ 




ETC+1 -•* ETC 



G5D 



s 



<^ 



COOOT ee^dr. 

POE. TH-lG TE.Y 



(rTC : 1Q, ) 

it 

AUY &OOt> A MO 
J^ E AD IKIES 



♦€eE> 



peec+i— -peec 




13 
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SLSYMC P] 



i 



WA\T Foe N 

TAPE TO 
*>TOP 






SCD^VES 



AA6DE 



NO 



CORRECT IS 









W = R.£C-1STW0£D -I 



l*i woei>— *~<s*MB 



I 



17 



REAPY 



6PACB fOZ\A)AZX> 



MO /EMt> OP\ |00 



PILE 




Y^S 



16 



&AC^PAdE 



i 



U>AD 
POt^T 



YES 
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r EK)D OF\ VES 
FILE 



OUTPUT 
LOAD V>0\K)T 



YES 




'RUFFE 
, REAW 



i 



An 



STATUS 

output 



I 



19 



OUT PUT 

READ V>AS£ ABO^T; 

OUT OF ^YIOC 



i 



OUTPUT 

(i%r woes) 




OUTPUT 
TAPE MAfcX 
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BUPPEES HEADY 



YES W BUPPFR 
£EAt>Y 



H 



MP 



< 



V &UFPei£\ YES 

e.eat>y 




-HEX IT 



K)0 




TA.PE UWH CBADV 
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£EAD 
K STATUS 

OUTPUT / ^ 



OUTPUT 
END OF RLE KAD EKEOfc 



OUTPUT 
K PASS 



» peu—^ieu 
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OUTPUT 
fc.EM> PASS 



i 



(DOT POT 



I 



OUTPCrr 



I 



} 



OUTPUT 



i 



OUTPUT > 

UUlT VJUMBE& (U KJ)> 



OUTPUT 
BCT> 



MO 




YES 



OUTPUT 
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DOT PUT 
//fe.lTE 




OFKAToe VSQV&TBV OUT POT 



-(rpPp) 



HOTPOT 
pEAD 



OUTPUT 



I 



^-(^CDP)— ^ 



OUTPUT 



SEUECT 

MOD OUTPUT 

P^KISITV 



OUTPUT 
OMIT UO. 

n 



OUTPUT TABLE 
OP LAfcLED 
COUXSTEZS 
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RBET PEO&eAM PLA£ POP 



PICK OP 
PLA& WO£.^ 



i 



EXTRACT 
OFF €l6rM BIT 



i 



REPLACE 
FLA6r WOED 





^T VZObZPM PLA6 POP 



PICK UP 
PLA6 WO ED 



i 



TO <SUS»»U fe>\T 



i 



REPLACE 
FLAG* WORt> 
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TYPE.WKlTEe. 
OUTPUT 





SET FOR 
PlWCH 
OUTPUT 




S&T POE 

BllOABLV 
0PE£ATiOkJ 



i 



fcJjSCDPj 





*>ET FOE. 

BCD 

0PE&ATIOO 



i 



6[KDFj 



N00 



SET IUITIAL 
RAUDOAA, tOOMBEfc 
(ACCUAA.) ►IR.M 





SET MAXIA\U*\ 
(ACCL>A/\) — -»>Mfc.C 
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EEWIKiP ALL UMITS SUBfc 



R.EWIK3D 
ALL 5 UUlTS 



UNIT K)i)MBGR. 
TA6LE ! ik)t>6X 




SDS 900 SERIES PROGRAM LIBRARY 
PROGRAM DESCRIPTION 
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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 



PROGRAMMED 
OPERATORS: 

STORAGE: 



TIMING: 
USE: 



920 Closed Loop Analog Statistical Test Program 
L. Bergquist, SDS 
11 May 1964 



Applicable to anySDS 920 computer system with EJ20 
Standard Junction Box. 

To compute the mean and standard deviation from closed 
loop analog measurements for the purpose of determining 
system accuracy and stability. 



DPSS, BID, DSQ 

Program allocation 001, 100 R to 1756„. Temporary 
storage 40„ to 64 ft . Data storage 30 R locations per 
D/A channel. 

1.3 ms /scan /channel. 

1. LOADING 

The program is in absolute format on a self-loading binary 
tape. All necessary Programmed Operators and their 
linkages are contained on the program tape. Use FILL 
procedure to load the program. 

2. RESTART 

If it is required at any time to restart the program, set 
the RUN-IDLE-STEP switch to IDLE, press START, 
and move the switch to STEP and then to RUN. 

3. SYSTEM PARAMETERS 

Following Loading or Restart the program will request 
the operator to define several system parameters. 
These include the number of D/A channels, the size 
of the ADC converter, and the starting multiplexer 
channel for the first D/A converter. All numerical 
inputs are in decimjal. 
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USE: (Cont) 3. 1 "D/A CHANNELS" 

Input the number of D/A channels to be tested. 

3.2 "ADC SIZE" 

Input the si?e of the analog to digital converter 
including the sign. 

3. 3 "MX CHANNEL" 

Input the multiplexer channel number associated 
with the _firsit _ digital to analog converter. Each 
additionaf~digital to analog converter -will be input 
through succeeding multiplexer channels. 

4. SCAN PARAMETERS 

Included in the scaj.n parameters that require operator 
input are the chanhel number, number of scans to be 
performed, and the output limits for the digital to analog 
converter. 

4. 1 "SCAN COUNT" 

Input the nurjaber of scans to be performed for 
each channel]. 

4. 2 "CHANNEL" 

I ■ 

Input the D/A channel to be scanned (0 to N). If 
all D/A chanjnels are to be scanned simultaneously, 
input the letter "A" instead of the decimal input, 

4.3 "LIMITS" 

Input the limits, as decimal fractions, indicating the 
low and high! values to be output to the D/A con- 
verters as a:step function. If a random function 
is desired, rhput the letter "R" instead of the first 
decimal input. The program will proceed to scan 
following theBe inputs. 

5.0 SCAN 



The scan consists of an accumulation of data obtained from 
system measurements. System measurements involve 
output to a D/A coriverter, selecting the return multi- 
plexer channel, an# input from the A^D^f converter. Each 
successive output f|or a particular D/A converter uses a 
different value computed from either a random number 
generator or a step generator. 
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USE: (Cont) The accumulation of data consists of updating sums for 

mean and standard deviation computation and updating 
a distribution table. The distribution table represents 
a record of measurements deviating from their expected 
in converter counts. The table ranges up to plus or 
minus 8 converter counts. Those greater than 8 are 
listed as 8. 

Scan will terminate when one of two conditions is 
attained. Either operator intervention by breakpoint 
control, or the Scan Count has been reached. Break- 
point control consists of depressing and raising a 
breakpoint switch. 

5. 1 Breakpoint #1 

If Breakpoint #1 is depressed during Scan or 
listing, control is transferred to Scan Parameters 
(4.0). 

5. 2 Breakpoint #2 

If Breakpoint #2 is depressed during Scan or 
listing, control is transferred to Output Param- 
eters (6. 0). 

5. 3 Scan Limit 

When the number of scans have been performed, 
defined in Scan Parameters, Scan will terminate 
and control transfer$pto Output Parameters (6. 0). 

6. OUTPUT PARAMETERS 

Following Scan, the program "will request the operator 
to define two output parameters before listing the data. 
These are the format and the channel number to be output, 

6. 1 "CHANNEL" 

Input the D/A channel to be output (0 to N). If 
there is no input, the last channel or channels 
previously scanned will be listed. 

6. 2 "FORMAT" 

Input the character "M" or "D" specifying the type 
of listing desired (see Table II for examples). If 
no input is rriade, the previous format is assumed. 
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USE: (Cont) 



6. 2. 1 General Format, Input "D 1 



The general format listing consists of 
the channel number, the number of scans 
performed, the maximum and minimum 
measurements made from the expected 
measurement, the mean bias (mean 
measurement from the expected), the 
standard deviation about the mean bias, 
and a distribution table representing 
deviation of measurements in ADC con- 
verter counts about the expected measure- 
ment (D/A output value). 

6. 2. 2 Abbreviated Format, Input "M" 

Only the channel number, mean bias, and 
standard deviation are listed. 



METHOD: 



The mean bias and standard deviation are computed in 
the following manner. 



For all X. = (ADC value). - (D/A value). 



Mean bias 



-A £ 

n f-J 

i = l 



X. = b 

i 



Standard deviation = 



i y (x.) 2 -( 8 ) 2 



1=1 



1/2 



COMPUTER OUTPUT 



TABLE I 
CLOSED LOOP ANALOG STATISTICAL TEST PROGRAM 



INPUT RANGE 



REMARKS 



p 

(TQ 
CD 

O 



I. A. "D/A CHANNELS' 



I. B. "ADC SIZE" 



I.C. "MX CHANNEL" 



1. 1 to N 



1. 7 to 14 



1. to N 



Follows Loading or Restart. Specify the total 
number of D/A converters under test. 

Specify the size of the Analog to Digital 
converter including the sign. 

Specify the multiplexer channel associated 
with the first D/A channel. 



II. A. "SCAN COUNT" 



II. B. "CHANNEL" 



II. C. "LIMITS" 



1. 1 to N 



2. ho entry 

1. to N 

2. A 

3. no entry 

l.a.-. 99999 
to . 99999 

l.b. -.99999 
to .99999 

2. R 

3. no entry 



Follows data listing or Breakpoint #1. Specify 

the number of scans to be performed for each 

channel. 

Assume last specified scan count. 

Perform test on specified D/A channel only. 

Perform test on all D/A channels (I. A. ). 

Assume last specified channel or channels (II. A. ), 

Input lower limit of 'ramp' function. 

Input upper limit of 'ramp 1 function. 

Perform 'random' function over entire D/A range 
Assume last output function and limits. 



O 



o 





o 
o 
oo 



TABLE I (Cont) 



COMPUTER OUTPUT 
III. A. "CHANNEL" 



III.B. 



'FORMAT' 



INPUT RANGE 

1. to N 

2. A 

3. no entry 

1. M 

2. D 



3. no entry 



REMARKS 



Output the data for the specified D/A channel 
Output data for all D/A channels (I. A. ) 
Output data for channel or channels specified 
under II. B. 

Output the channel number, mean, and standard 
deviation (see Table II). 

Output the channel number, total number of 
scans, maximum and minimum measurements, 
mean measurement, standard deviation about 
the mean, and a distribution table (see Table III. ) 
Assume previous specified format. 



OQ 

o 
o 



o 



o 

Qrq 

!Z 




CN. 

C 
OC 
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TABLE III 



1. 'M ! (Typical for simultaneous 3 channel scan.) 



CHANNEL MEAN STD DEVIATION 

1.56 .49 

1 .64 1.02 

2 .20 .15 



'D' (Typical for single channel scan) 



CHANNEL 


2 


SCAN 


25013 


MAX 


4. 00 


MIN 


-3. 00 


MEAN BIAS 


. 64 


STD DEV 


1. 02 


-3 


3 


-2 


71 


-1 


1405 





11904 


1 


10010 


2 


1129 


3 


485 


4 


4 
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00200 
9 01 
2 2 
00?03 
7 4 
00205 
00206 
2 7 

00210 
00211 
00212 
00213 
0021^ 
00215 
00216 
00217 
00220 
00221 
00222 
00223 
00224 
-0225 
W226 
00227 
00230 

00231 

00232 
2 3 3 
00234 
00235 
2 3 6 

2 3 7 
00240 
00241 
00242 
00243 
00244 
00245 
00246 
00247 

00 2 50 
002S1 

00252 
00253 



76 
35 
00 
01 
41 
73 
01 
35 



1 00 
1 01 
41 



73 

73 
01 
35 
76 
54 
35 
46 
76 
67 
35 



46 
54 
35 



00 

01 
41 
53 
01 

35 

00 
01 
41 
S3 
76 
35 
46 
54 
35 

76 
75 

53 
46 
36 
36 



01251 

00001 
01151 

ooooo 

00202 
00023 
00202 
01317 

01156 
00000 
00210 
01302 
01277 
00210 
01314 
01302 
01314 
000<I0 
30003 
01343 
400*0 
01315 
300Q3 
01315 
01316 

0U62 
0000 
00231 
00041 
00231 
013*20 

01166 
00000 
00237 
00041 
01321 
01321 
30003 
01321 
01322 

00026 
01325 
01341 
30003 
01325 
013 2 6 



I 

2 


• 


L&AD 




3 


• 




SYSTEM PARAMETE* 


4 


* 






5 


STl 


LDA 


RESTRT 


6 




ST A . 


1 


7 


ST1 A 


TYPE 


HDG1 


& 




DECI 




9 




BRX 


ST1A 


10 




SKG 


Z£ft$ 


11 




8RU 


ST1A 


12 




ST* 


DACHNS 


13 


* 






14 


ST2 


TYPE 


HDG2 


15 




DECI 




16 




BRX 


ST2 


17 




SKG 


P14 


18 




SKG 


P6 


19 




8RU 


ST2 


20 




STA 


ADC3IZ 


21 




LDA 


P14 


22 




SUP 


ADCSIZ 


23 




STA 


SI2E 


24 




CLP 




25 




LDA 


&14 


26 




LSM* 


SIZE 


27 




STA 


INCN.& 


23 




CLR 




29 




SUB 


INCNfr 


30 




STA 


FIELD 


31 


• 






32 


ST3 


TYPE 


HDG3 


33 




DECI 




34 




BRX 


ST3 


35 




SKN 


DFLAG 


36 




BRU 


ST 3 


37 




STA 


MXLtfC 


38 


* 




SCAN PARAMETERS 


39 


ST4 


TYPE 


HOG 4 


"0 




DECI 




41 




BRX 


ST« 


4? 




SKN 


DFLAG 


43 




LDA 


S C N 9 


44 




STA 


5CN0 


45 




CLP 




46 




SUB 


SCN» 


4 7 




STA 


SCN&l 


4d 


* 






4 9 


ST5 


LDA 


NEGSNE 


SO 




LDR 


P&INT 


51 




SKW 


F£ 


52 




CLR 




53 




STP 


PfMNT 


54 




STP 


CHM& 



X > 

Nft 

SET D/A CHANNELS 
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2 5 6 

~ 2 6 
? 6 1 

00263 
264 
00265 

00266 

00?67 
00270 
00271 
00? 7? 
2 7 3 
2 7< 
2 7 5 
2 7 6 
2 7 7 
00300 
3 1 
3 2 
3 3 
30 4 
0Q3U5 
3 6 
3 7 
-03 10 

0031 1 
312 
0Q313 
00314 
00315 
00316 
00317 
00320 
003*?! 
3 2 2 
00323 
00324 
00325 
3 2 6 
00327 
00330 
00331 
3 3 2 
00333 
00334 
00335 
00336 
00337 
00340 

y41 
42 






35 


01341 


F5 


ST A 


F£ 





35 


H1342 


56 


STA ! 


FA 


1 


00 


01175 


^7 


TYPE 


H0G7 


J 


01 


0000 


58 


DECI 







5 3 


00047 


59 


SKN i 


AFLAG 





01 


002/6 


60 


BRU 


ST 5 A 





53 


00041 


61 


S K N 


DFLAG 





01 


00311 


6 2 


BRU 


ST6 





73 


00026 


63 


SKG 


NEGONE 





01 


002*0 


64 


BRU 


ST5 





46 


00014 


65 


XAB 







76 


01317 


66 


LDA 


DACHN3 





73 


00044 


67 


SKG 


SUM 





o: 


00250 


6« 


BRU 


ST5 





76 


00026 


69 


LDA 


NEGONE 





01 


00305 


70 


8RU 


ST50 





53 


00041 


71 


S T 5 A 5 K M 


DFLAG 





01 


003Q1 


72 


BRU 


* + 2 





01 


00250 


73 


BRU 


ST5 


o 


76 


00042 


74 


LDA 


CHARS 





70 


01265 


75 


SKN 


A 





01 


00250 


76 


BRU 


ST5 





46 


30003 


77 


CL® 







36 


01325 


71 


ST50 STB 


POINT 





36 


01326 


79 


STB 


CHNO 





35 


01342 


80 
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